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ABSTRACT 

As a revised version of the Sco 
Science, an outline of the Malaysian science co 
this volume for use as a guideline for science 
secondary level. A total of 16 sections is incl 
which are intended to be covered in three years 
lab techniques, unit systems, scientific method 
energy, particles^ gasses^ cells, reproduction, 
electricity, bases, acids, detecting mechanisms 
transport systems, mechanics, conservation, and 
Motes for instruction, suggested practical work 
objectives are prepared for each topic. Recomme 
class-paced instruction, use of teaching aids a 
eguipmentr small group activities, and evaluati 



ttish Integrated 
urse is presented in 
teaching at the 
uded in three forms 
• The topics include: 
s, living things, 
heat flow, 

, solutes, solvents, 
natural resources. 
, and behavioral 
ndations are made on 
nd laboratory 
on techniques. (CC) 
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Introductory Kotes to Syllabus 



II 



Background 

The Integrated Fcience Syllabus has been adapted froir. the 
Scottish Integrated Fcience as .set out in ?^ci.ence for "General 
Education Curriculum Papers ^Jo. 7, Scottish Education "department 
(HIISO) 

The orip.inal svllabus was tried -out in about pilot 
schools in Malaysia between and 19"'2, The present Malaysian 

Integrated Science Svl].a'*'vis has undergone a fev changes, rrainW in 
■ the order of 'oresentaci on , taking away unsuitable and addine new 
content material to suit local conditions, 

Ci^neral Ohiectives and F.TT^phasls 

The general stateTnent of airs and the specific objectives 
in the pages follov/ing should be referred to. They also should 
forr the guideline to oossible teacher - nupil performance and 
achievement and also teaching style ,anproach and methods in 
general. at the end of the course, pupils should be expected to . 
have acquired an appropriate de^^,ree and extent of knowledp.e and 
understanding of science and some, of its basic principles ^ favourable 
attitudes and practical skills. 



Ill- 



General Anproach 



The teaching approach should be consonant with the aims 
and objectives of the course. It is suggested that the ^didactic 
method be minimised and the 'heuristic^ method utilised wherever 
possible. Generally, class-naced instruction has been recommended- 

The organisation of practical activities is left to the 
teacher but the follovT pattern is a useful c^uide 



IV 



(1) Individual or small group activitv 

C2) Station* method 

f3) Teacher demonstrations 

(4) Individual assi pnrent s . 

Syllabus Allocation 

. The suggested allocation of topics is as follows 



Form 1 
Form 2 
Form 3 



Sections 
Sections 
Sections 



1 - 

7 - 12 
13 - 16 



ERIC 



The order of the topics to be taught should generally be 
that recommended I especially Sections 1 - ^,as certain basic 
scientific principles and concepts should be acquired before 
the rest of the material can be fully appreciated, 
order within one year may not be very rigid. 



However^ the 



V 



litre Allocation 



VT 



The course intended to be covered in three vears 
with a veekly tirnc allocation of -200 ninutes (i.e. 5 periods) • 

It is suggestedjwherever pnssiblejat least three periods 
should be practical vorV done in the -science laboratory or 
in the classroor , ■ 

Testing and AssessTnent 

Testing should be done onlv 'to assess whether the 
stated specific objectives ^havo been achieved. The most 
appropriate tiipe, if testing is desirable, is after a whole 
section of the syllabus has been taught and not at a pre- 
allocated tiire. 



Testinp can be done, in various ways including .written 
^objective' tvpe * test iteirs and station-tyoe practical test. 

If an objective " type test paper is to be given the 
teacher should ensure that the proportion of questions of 
various categories and complexities should be appropriate. 

- r - - \ ' 

It is . suggested that t^e fnllovjin^ should be a guide 
in test — construction. --. 



Question Category ^ 


■ ■ - - 

1 

1 Proportion (roughly) 


A 


. 

50 Z 


V. 


30 % . ■ 
4' 


c 


15 % 


n 


5 ^ , 



Degree of rCcmplexity 


Proportion (roughly) 




, Simple (9) 


AO ^ 




Medium hard O'l) 


■ 40 % 




l^atd (^0' 


20 % 




- 



*Key to Symbol s f 

A (Knowledge) . . . recall of useful inforination not inert or inoperative 

ideas . , ' • 

O B (Comprehension) ...... including, ability to extend a principle to a krown 

ERsJ^C J classroom or textbook situation where it is obvious 

kmmwwmmmi ....... t:o the pup il wh i ch pr Xttc ip 1 6 . should b e ussd • 



C (Application) aMlity to anply a principle to a nev; situation 

where the pupi 1 must first select the appropriate 
principle. 

D (Highest 

abilities) including analvsis, svnthe.sis and evaluation* 



VII 



Use of Instructional Materials. 



?^vllahus 



Teachers should study the syllabus carefully^ 
payine special attention to the specific 
objectives for each section of the syllabuSc 



'^he syllabus , and not the worVsheets , vill 'orr 
the basis for r>e Lover Cerf' f ica';:c Examination, 



Worksheets 



At present, the teaching, method should be 2;eared 
to the use of snecially nrepared worksheets. 
Teachers are encourage to supplement these work- 
sheets by writing appropriate ones whereve^ 
P'^issible to suit the needs of their pupils, 
^'owever , the .general principles of worksheet 
construction should be adhered to. 



The role of 'textbook' has changed according to 
the philosophy and aims of education. In this 
case, it should be, at best, a pupil reference 
book suitable for self -paced background reading 
and encouraging pupils to seek answers to therr 
problems and finding ways of doinp so . 



Teachers ' 
Guide 



Teachers should consul t 'these as frequently as 
desirable. 



Curriculuir 
Paper >7o.7 



Apparatus 
and Equi pment 



A udio-vis u a, 1 
Aids 



This oaper on Scienc^i for General Pducat ion ''^^IS^) 
is a verv useful teacher guide to the philosohhy, 
rationale and method to the teaching of this 
course and should be consulted wherever possible. 



Improvisation of science apparatus is en- 
couraged, Wbere improvisation is not possible* 
standard - tvne apparatus, if available, should 
be made use of as frequently as possible , if 
desired, by the pupils. 



Judicious use should be made of the.^e, if jf-, 
available, to achieve desirable lessnnooSjectivesV 



INTEGRATEn SCIENCE FOR MALAYSIA 



S yl labus Topics 
Forms 1 - 111 



FORM 1 



S ec Lion' 1 1 Introducing Science 

1.1 Introduction to some lab techniques and use of units 

1.2 Introducing^ to the Scientific Method 

.: iL?li?IL-LL Lqoking At .^-iving Things 

2.1 Investigation of sone living things 

2.2 Diversity of form 

2.3 The idea of classification 

Secti on 3: Energy 

3.1 Forms of energy 

3.2 Energy interconversion 

3.3 Energy converters in action 
3.'- Energy and living th*ngs 

Section 4: Particles of Matter 

4.1 Evidence of particles? 

4*2 The kinetic theory . • 

4.3 Structure of solids, liquids and gases 

4.4 Some applications of kinetic theory 



(a) Relative weight of solids, liquids, gases* 

(b) Expansion of heating 

(c) Gas 'pressure' 



Section 5; Some Common Gases 

5.1 Preparation and properties of some common gases 

5*2 Composition of air 

5.3 Unbreathed and breathed air 

5.4 Solubility of air in water 

5.5 Release of energy - respiration 

5.6 Respiratory system 

5*7 Energy intake and photo synthesis 

5.8 Rusting 

/ 

Section 6 : Cells and reproductio n ' 

6.1 Units of life - cells 

6.2 Cells in reproduction 

6.3 Achieving fertilisation 

5.4 The growing embryo 
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rovn^ II 



S.l 

8-3 

8.5 
8.6 



'Methods of Heat Transfer 
SoTTie Problems Situacions 

A bout Flect r lGi ty 

Electricity at rest 

wn^at in electricity ? 

Flect:ricity in motion - current 

Opposini?, the current ~ resistance 

Heating by current 

Drivinp, the current " voltage* 



Section 9 : 



.1 
.2 

. 3 

L 

,5 
,6 
-7 



Section 10: 

10.1 
10.2 
10.3 
10.4 
10.5 
10.6 
10.7 
10.8 
10.9 
10. iO. 

Section 11 : 



Hydrogen, Acids and Bases 

Preparation and properties of hydrogen 
Burning hydrogen - synthesis of vater 
■Electrolysis of water' 
Action of retals on cold water 
Action of raetals on dilute acids 
Common properties of acids and alkalis 
'Salt Formation^ 

Detecting the Environment 

Rectalineal propogation of light 

Reflection of light 

Ray" tracing 

The eye and liglit 

Vision: seme limitations 

Vision: sotne defects 

Ear and Sound 

Hearing: Some limitations and defects 
Balance 

The Nervous system 
Solutes and solvet: t s 



11.1 
11.2 

11.4 



The water cycle 
Solubility inaqueous solvents 
Non-'aqueous solvent s 
Emulsions and colloids 



S act ion 12 i T r an s p or t Sy s t eii^s 

12.1 Types of food balanced diet 

12.2 Teeth an-^ feeding 

12.3 Other methods of feeding 
!2*4 Digestive systetn 

12.5 Digestive process 

12.6 Need for a transport systein 
.12*7 Types of transport systems 

12. ^? Excretion and Elimination. 



- 3 - 



r onn III 

Section 1 ? : >!ore About: Electricity 

! 3» I Electricity in the horre 

13*2 latroduction to Electronics 

13.3 Introduction to electroiragnetisni 
:ir'' Electric Supply 

L^SS ^ ' Su pport and MoveTnent 

lAvl The idea of force 

14.2 Work and energ^^ 

14*3 Support in plants 

14.4 Support in aniir'als 

14.5 Muscles and laovement 

Section 1 5: Th e Eart h 

16.1 Origin and structure of Earth 

16.2 Naturally occuring eler.ents 

15 • 3 Naturally occuring sulphides, oxides and carbonates 

16.4 Silica and silicates 

16*5 PetroleuTn as fuel 

16.6 Salts fron the sea 

16.7 The Soil environment 



-^,^5JLj-i^IL -^^ : ^QP^^ation and Prop Aga tion 
(To be developed) 



= (SuTTT£atjve) 

Pupils should acquire: 



(A) in knowledge and understanding 

I. knowledge of some facts and concents concerninR the environment 

2t knowledge of the use of approrriate instrtiments in scientific 

experiment 

3* an adequate scientific vocabulary 

an abilitv -to communicate usin?r this vocabulary 

5t comprehension of sorrie basic concents in science so that " thev 

can he used" in familiar situations 

6t ability to select relevant knowledge and -apply it in new situations 

7» ability, to analyse data and draw conclusions 

abilitv to think and act creatively ^ 

9t ^abilitv to evaluate in terms of internal an^^ external criteria. 

(B) in attitudes 

10, awareness of the inter-relationshin of the different disciplines 

of science 

II, awareness of the inter-relaticnshin of the various Aundamenta] 
concepts in science 

"12. awareness of the relationship of science to other aspects of 

the curriculum 

13t awareness of the contribution of science to the economic and 
social life of the community. 

14. . riTERERT A^TD E^TJOY^IFNT T^r ^riEMCF/: ' • ' • \ ' : 

15. an object ivity in observation and in assessin.t? observations . 

(C) in practical skills 

1ft. some simple scientific skills 

.17. some experimental techniques, involvin^^ several skills . 



Within each of these three ^rouns the iters are in hierarchical 
order :'of complexity.,^ 



Snecific "^^jectives for the Various Sections of 



t:h»=> Tntegrater? Science fyllabvis. 



(The finc-al outcome of these fornatives, as specified for each 
Section, should be the overall objectives for the whole 
Svllabus. More specific objectives are also found in the 
Teachers' Guide to Worksheets.) 

Pupils should acquire: 

In Section 1 ; Introducing Sci ence 

(1) knowledge of the use of Tneasurement devices and units frequentlv 
employed in the sciences. 

(2) the knowledRc that there is considerable variation within ^nv 
one kind of organisir. 

O) ability to observe and re:cord results 

(4) some ability to analyse certain data and draw tentative con- 

clusions. 

f5)a awareness that human senses are limited and unreliable- 

(f) awareness that some variables ^have distributions which are 
random and some which are non-random. 

(7) awareness of the incompleteness of m.uch scientific knowledge 
(Blackbox) , . 

• (S) INTEREST IN AMD ENTHURIAfM PO^ f^CIENCE. 

(9) confidence in handlinp: simple apparatus. 

(10) certain simple experimental techniques and skills in the 
laboratory* 

In Section 2 : Looking at Living Thinps . 

(1) the knowledge that animals react to external stimuli . 

(2) the knowledge that there is a very large variety of livin(> 
things. . . 

. (3); the knov»ledge that livinj> thinj^s can be classified as animals 

and plants and that these can be further divided into sub-sets. 

(4) soTS^e familiarity with the methods of constructing^ a fiimple key. 

i (5.) some ability to observe objectively, this time in c r-^np.ing 
situations over longer periods of time. 

(6) some familiarity with the formation of hypotheses concernin$> 
animals and to test these hypotheses experimentally..-. 

(7) some familiarity with ways of analysinp a complex set of in- 
formation to identify common elements (preparation and use of keys) 

(8) a sense of wonder at the wide variety of living thinf^.s 

(9) some simple biological experimeh 



t 

In Section 3: Energy 



(1) 


the knowledge that enerq;y exists in ir.any different forns. 


(2).. 


the knowledge that the different forrrs of enerr;y are inter- 
convertible. 


(3) 


the knowledge that foods nrovidc the energy for growth, rep- 
roduction and movement in living things » 


(4) 


the knowledge that food is essentially cor^plex material alwavs 
contain carbon. 


(5). 


awareness that energy can only he defined operationally* 


(^} 


awareness of the infinite nviantity of energy available to nan- 
kind. 


O) 


awareness of the need for control and efficient use of energy 
resources. 




motivation for subpjequent studies in syllabus all of vhich is 
concerned with the inter~relationship of energy and matter. 


(^) 


creative ability in rodel-makin.e. 


In Section 4: Matter as Particles 


(1) 


the knowledge that there are three states of matters 
solid, liquid and gas. 


(2) 


i 

the knowledge that matter is made up of discrete particles. 


(3) 


the knowledge that the particles are in a state of motion. 


(4) 


knowledge of a model of the states of matter using kinetic 
theory. 


(5) 


knowledge of certain facts about sor.e properties of matter . 


(6) 


information about some instruments. 




knowledge of the use of words FLE^^VT, ATOM, CTfP.^IT^D, MOLEnULF. 


(8) 


some elementary information about the periodic table of elements. 




some familiarity with the process of reasoning inductivelv ir\ 
constructing a kinetic model an-i of testins? the predictions 
experimentally. 




ability to predict behaviour of m.atter using a kinetic model 
and to test- the predictions exnerimentally , 


(ii)# 


awareness of involvement of energy in m.aking and brea'-ving co^ounds. 


(12) 


some simple experimental techniques* 


In Section 5: Some Common Gases ^ 


(1) 


knowledge of identification tests for oxygen, nitrogen and t 
carton dioxide and their lab, preparation. 


(2) . 


knowledge of some basic facts about photosynthesis.. 


(3) 


the knowledge that carbon dioxide increases in exhaled breath 
after exercise. & 



(^) ^novledge of acts about the carbon riioxide/cxyp^eB balance in 

plants and anirnals. * 

(5) knovTledge of the need for oyvf^en in corrbustion. 

{^) V'nowledge of the approxirate comT>055 ition of air. 

(7) sotne i.nforr?>ation about the nnble p,ases. : ■ • 

(.8) soTDe information about, the industrial processes for . isolating 
oxyj^.en and nitrogen. 

(0) ;, knowledge of sore facts about: respiration anH rustin^?. oi^ iron. 

(10) ability to apply the above knoKlec^ge in new and probler^ si tuations • 

(11) ability to draw conclusions frori a rrass of data (Section ^,1).^ 

(12) : awareness of the need for a control exnerinent in assessing 

results of nany experiments. 

(13.) av7areness of the inportance nf place/aniTnal inter-relationship 
in -the world. ■ 

(H) awareness of the industrial irrportance of the pases of the air. 

(15) some sinnlc techniques in biology and chernistry. e.p.. use of 
microscope, use of indicator etc. 

In Section 6 : Cells and Reproduction 

(1) knowledge of the cell as a unit of structure in organises, 

(2) knowledge of the cell as a unit of reproduction in organises* 

(3) knowledge of the reproduction of cells. and the replication of 
: living material . 

(4) . some inforiTiation on the methods of achievinp. fertilisation. 

(5) on understanding of the concept of fertilisation- 

(6) knowledge of the facts of manmalian reproduction. 

(7) spt?>.e information on cellular erowth and the development of multi- 
cellular organisms. 

(8) som,e inform.ation on methods of carinR for younp, orp^anisms, 

(9) somiG information on the di stribution of species ,/ within a 
population e.g» dispersal expeiriments. 

(10) ability to classify from observable characteristics e.g. 1 ivine. 
and dead tissue, from observation on a series of preparations 
of cells. 

(11) ability to compare and interpret differences in similar 
> structures e.g. in floral development of. chick embry^^^ 

(12) ; an objective attitude to the facts of reproduction. 

(13) an awareness of the continuity of living tissues from generation 
to. generation. 

(14) ; an ;un4erstandin^^^^ 



In Section 7 : Heat Flow 

(1) the knowledge that heat enerpv is transferred in three ways, by 
conduction, convection and radiation 

(2) further knowledge of the concent of energy 

(3) ahility., to apply this knowl'edne to new and prohlem situations. 

(4) ability to analyse data and draw conclusions (factors affectinc 
heat loss and eain by one of these processes^ 

f5) ability to analyse complex situations to identify the elements 

(identifying individual methods of heat transfer within. a complex) 

(^^) awareness of the phenomena of conduction, convection and radia- 

tion, defined in operational terms. 

(7) awareness of the importance of heat to rankind 

(.^) awareness of the need for conservation of sources of heat 

energy. 

(9) skill in the use measuring instruments and simple apparatus. 

In Section 8 : Electricity (I) 

(1) the knowledge that there are onlv t^o types of electric charge 
called positive and negative. ' . 

(2) the knowledge that electric current is a flow of electrons. 

(3) knowledge of certain basic facts about current, voltage and 
resistance in simple d.c. circuits. 

(4) ability to apply the above knowledee in new problem situations. 

(5) ability to work with multiple variables in these experiments. 

(^) ability to generalise from particular observations in simple 

electrical circuits. 

(7) ability to form a theory relating current to voltage using 
observed phenomena 

(8) awareness of danger in using m.ains electricity. 

(9) skills in simple wiring techniques . 
In Section 9 : Hydrogen, Acids and Alkalis 

(1) knowledge of a test for the identification of hydrogen. 

(2) the knowledge that water is formed when hydrogen is burned, 

(3) the knowledge that certain metals react with water at room 
temperature (sodium, calcium, magnesium) 

(4) the knowledge that certain metals displace hydrogen from d'^lute 
acid (magnesium, aluminium, :'ron, tin"! 

(5) the knowledge that other metals do not displace hydrogen from 
dilute acid (lead, copper, silver, mercury) 

(^) the knowledge that there is a gradation of reactivity among 
the common metals. 



(7) the knovler'r.p c^ct r^^ is a reasurc nf the iepree of aciditv r^f 

a solution. 

(S) the knoi'"! odf^e that acid and al-cali are nanps eivf?n to .<;oluticns 

at opposite ends of the nH scale. 

(9) the knowledee that acids neutralise alkalis. 

(10) the knowledge that there is a sinnle quantitative relationship 
in neutralisinp, acids with alk.alis. 

(11) awareness of the processes involved in identifvinp, a chenical 
substance . 

(12) awareness of the use of standard scales for corparison purposes 

(13) skills in handl ing rple cherical s and p,la ssvare . 
(1^) awareness of the dangers of handling ^'vdropen ir lar^^o quantities. 
Tn Section 10 ; ^etectinr, the rnvironnen t ^ 

(I) knowledpe of some facts a^out rectilineal propagation and reflection 
of lipht and the pin hole camera. 

(^) knowledpe of sorre facts about the huinan eve. 

(3) the knowledge that thp focal distance of a lens is* related to 

its curvature. 

(^) knov7ledge of sone facts about a lens camera. 

(5) the knoxN^ledge that the brain does not always interpret the signal 

from the eye correctlv. 

(^) abilitv to make comparisons between related entities (eye and camera) 

(7) awareness of the importance of knowint? that the brain may not 
interpret the signal* from, the eve reliablv. 

(8) awareness of our reliance on binocular vision for many judge- 
ments • 

(9) some skill in the use of simple dissectinp, instruments. 

(10) knowledge of the major parts of the ear (drum, bones, inner eat) 

(II) knowledge of the operation of the bones of the inner ear 

(12) the knowledpe that the production of sound -requires a vibration 

(13) the knowledge that pitch is related to frequency, which is related 
to length of vibrator and tension in vibrator. 

(1^) the knowledge that a medium is needed for transmission of sound. 

(15) the knowledge that the ear has a limited band of reception. 

(16) ability to use inductive processes of thought to build the 
hypothesis that vibrations are necessary for s^und to be produced. 

(17) ability to drawing conclusions from a variety of data obtained 
in finding threshold frequencies for the ear. 

(18) awareness of the receptors of communication and man's dependence 
upon them. 



(19) knowledge of sope facts about Caste and snell • 

(20) the knowledge that touch nerve endings vary in concentration in 
different parts of the hody. 

(21) knowledge of reflex action in ruscle/nerve systeirs and the fact 
that this reflex takes tine to act* 

(22) ability to deal with problerrs vjith several variables usin^ the 
effects of smell and feel on taste, 

(23) ability to design experiments to investigate stated hynotheses 

(24) awareness* of the limitations of taste, smell and touch, 

(25) awareness of the different levels of control T?an has over his 
ovrn Tpusculature • 

(26) awareness of the need for instruments to overcone man's lirita*" 
tions and the inevitable limitations of instruments as well. 

In Section 11 : Solvents and Solutions 

(1) knowledge of some facts about evanoration and cloud formation, 

(2) knowledge of some facts about water niirif ication. 

(3) knowledge of some facts about solubility, 

(4) knowledge of some facts about crystals, 

(5) some information about solvents and extractions, 
(^) some inform.ation about colloids, 

(7) ability to form hypotheses concerning solubility and to test 
these experimentally, 

(8) ability to design experiments concerning solubility 

(9) ability to work with multiple variables in these experiments 

(10) awareness of the need for patience in a long-term project (e,g, 
crystal-growing, ) 

(11) awareness of need to conserve water and of the importance 
water to man, 

(12) skills in using some scientific techniques e,fr, crystal lisinft , 
chromatography, em.ulsif ying. 



In Section 12 ; F ood and the Transport ^ystem.s 

knowledge of some facts about foods -'and the means of classi- 
fying them. . ^ 

knowledge of some facts about teeth, 

some information about feeding in animals other than man* 

knowledge of some facts about the digestive system of mammalia 
and digestion of food, 

knowledge of the use of control experiments in enzym.e, 

knowledge of some facts about various transport systems in 
plants and animalsj , 



(1) 

(2) 
(3) 
(4) 
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(5) 
(6) 



(7) knowiedf^e of some facts about elimination and excretiou in 

plant and animals«> * ' 

ability to apply knovrledpe to forr. classifications 

(9) ability to relate structure to function 

(10) abilitv to design exPeritr^ents to obtain information from 
which to generalise, by investip.atinp. sweat secretion 

-Cll) an interest in balancint> food intake to ensure good health 

and proper body functioning. 

(12) aii interest inmaintaining healthy teeth, 

(13) av7areness of the need for water balance in maintainine healthv 
animals and plants* 

(lA) further skill in simple biolo5?ical techniaues 

In Section 13 ; Electricity and Magnetisr (II) 

(1) some information about the relationship betv/een electrical units. 

(2) some information about costing electrical energy. 

(3) knowledge of the use of beam deflection in a C.R.T. 
(A) knowledge of some facts about e.lectromapnetisn 

(5) knowledge of some facts about discharge tubes 

(6) knowledge of some facts about the motor effect and its applications, 

(7) the knowledge that a current can be generated by relative motion 
of a closed coil and a magnetic field. 

(8) the knowledge that there is a.c. as well as d.c. 

(9) ability to apply knowledge of electrical circuitry to domestic 
wiring. 

(10) ability to analyse current relationships in parallel circuits* 

(11) ability to calculate fuse values for given situations 

(12) awareness of the important technological revolutions resulting 
from the development of electromagnetics and, the later develop- 
ment of electronics. 

(13) awareness of and an interest in leisure pursuits in electronics 

(14) further skill in wiring techniques. ' 
In Section 14 : Support and Movement 

(1) knowledge of what a force does 

(2) the knowledge that change of motion only comes about because of 
an unbalanced ''force. 

(3) the knowledge that friction is always a resisting force 

(4) knowledge of certain facts about gravity 

(5) the knowledge that the newtbn (N) is a unit of force and can 
be measured by a spring balance 



(^•) the knovled^e that the lever is 'force multiplier' 

(7) the knowledge that forces occur in pairs 

(S) knovledce of the joule a unit of v^ork (I joule, J = 1 newton *" 

meter C^hi) ) 

(9) knovledqe of the ideas of notion energy and stored energy. 

(10) knowledge that a machine is an energy transformer but not an 
energy multiplier 

(11) knowledge of some facts ahout support in plants and aniinals 

(12) . knowledge of scire facts about r^iiscular effort and the forearir 

as a lever 

(13) ability to hti?lld the concept of force fror a set of related facts 

(14) ability to formulate the 'lav of the lever' fron a set of obser- 
vations 

(15) ability to dovelop a theory to explain observed phenomena » 
(stability and leg arrangement in anirals) 

I 

(If^) ability to apply the a>-^ove knowled.?>e to a new nroM er situation 

(17) awareness of the need to postulate ideal conditions in order to 
formulate satisfactory physical concepts ('e*^- movement without, 
friction and ideal m.achines) 

(1^) awareness that in the absence of external forces, uniform, motion 
in a straight line is as probable as a state of rest 

(19) awareness of the anomalous posture of man in relation to his 
structure 

. (20* av7areness of the fact that any machine must waste som.e of the 
energy input 



In Section 15: 



The Karth 
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(1) knowledge of some facts about the origin and structure of the 
earth 

(2) knowledge of some facts about naturally occurring elements and ores 

(3) knowledge of the reasons for the presence of these elements and 
ores in the earth 

(A) further knowledge of the idea of order of activity in elements 

(5") knowledge of some facts ahout calcium, carbonate anri sore comm.on 

calcium com.pounds and also hard and soft waters* 

(6) knowledge of some facts about silica and silicates 

(7) • knowledge of possible m^eans of form.in? metamorphic rocks 
(^) some information about colours in minerals and elazes 

(9) some information about the fossil fuels (coals, oil, and natural 
gas) 

(10) some information about the salts of the sea 

(11) knowledge of some facts about the soil _i 



knowledge of 5;6r»e facts about Tnicro-orcanisrS: 

ability to form hypotheses from exnerin^ental observations usinp 
data derived froin experiirents on oxides, sulphides and carbonates 

ability to retrieve inforination about earth, fossil fuel, rock 
types etc< 

ability to use acquired Vnovled^?e and skills in solvin^» a prnbler 
of identification of an unknovm substance, malachite< CThis 
involves both analysis of material to obtain information and a 
syntheses of the findings to prosHde a reasonable solution) ♦ 

further ability to use a ^ey .in identifying unknown creatures 

awareness' of the irportance of certain properties of tninerals, 
in the earth, which allov: theiR to be used for buildinp materials 

interest in the need for conservation of fuel resources 

avrareness of the iirportance of the sea as a source of inineral 

awareness of the place of micro-ors^anisms in the life of man, 
both useful and harniful 

various cheinical and bioloyrical skills 

some simple Tricrc^biological techniques 



IntetP.rated Science Syllabus 
Section 1 s INTRODUCING SCIEKCE 



This Section introduces pupils to some basic techniques, 
skills and apparatus used in the school science laboratory. 

In Section 1.2 a variety of simple pupil experiments taken 
from Physics, Chemistry and Biology j.s set up for pupil activity in 
small groups. 

This Section also introduces the pupil to the scientific 
method and technique and includes a series of experiments designed 
to arouse interest and instil the spirit of inquiry in the ]:earning 
of science. 

Practical work is classified under the following categories: 

(p) = Small group or individual pupil experiment. 

(S) « "Stations^' Method 

(d) = Demonstration experiment. 



Sjrilabus Topic 



Notes 



Suggested Practical Work 



Basic laboratory techniques 
and usft of nnits . 

(a) Measurement of length 

niass time and temperature 



(b) Measurement of aorea 



(c) Measurement of volumes 



Use of the ruler, (P) 

balance , stopwatch/ 

stopclock and 

thermometer. 

(S.I, units to be used 

throughout ) 

Aids to measurement 
including strings, 
dividers , calipers 
(not vernier) map 
measurer etc. may 
be used. 

Method to include the 
counting o^ squares 
(Besides m , cm may 
also be rised) . 

Volumes of solids 
(regular and irregular), 
liquids and gases. 



Practical work using 
apparatus and raethoUs 
as suggested in 1.1c 
(a)-(f ) including 
precautions in usiia^ 
the bunsen burner and 
observing general 
safety precautions. 



The use of graduated 
cylinders, plastic 
syringers and droppers 



(Besides m , 
also be used) 



5 

cm^ may 
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Syllabus Topic 



Notes 



Suggested Practical '•Vx"J' 



(d) Comparison of mass per 
miit volume of solids 
and liquids leading to 
simple ideas of density 



(e) Use of the bun.sen burner 



(f) Use of other common 
laboratory apparatus 



(g) General laboratory 
procedures and safety 
precautions 



The use of the formula 

Density = Itess 

volume 
is not required. 

Safety precautions 
in using the burner. 

To include the filter 
funnel retort stand 
and clamps, tripod stand, 
etc. 

These should be (i) 
discussed in connection 
with practical vork. 



(ii) 



(iii) 



Common methods of 
using and handling 
laboratory appaiatui: 
and chemicals. 

Good habits in 
handling apparatus 
and chemicals. 

Use of fire - 
extinguishers , firs b- 
aid boxes etc. 



1»2. Introducinp; the 

Scientific method s 

(a) Making Observations 

and drawing conclusions 



(b) The 'black-box • 



(o) Variations among living 
O organisms 
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Introduce seme 
interesting experiments 
requiring the making 
of some simple observations 
and the drawing of some 
conclusions or inferences. 



The drawing of conclusions/ 
inferences should be based 
on the observations made 
by pupils and should be 
appropriate to the level 
of experience and mental 
development of the pupils. 



(P) Simple experiments 
based on ma^^netc 
etc. 

(P) Simple exper:.i;;cr:- . 
based on the 
burning of a ca. I'.-lc 
in air. 

(P) Simple experih'iur:-^: 
based on the bun^:cn 
flame* 

(P) Other intt^restiriA 
experiments 
requiring observa-'. 
tions and drawing! 
of simple cox^clusic: 
or inferences. 



(P) The 'black box' 
experiment. 



This is an experiment to 
illustrate that some 
observations may not necessarily 
lead to definite conclusions/ 
inferences and that scientific 
knowledge may be incomplete* 

Simple experiments leading (P) Activities leading 
to first ideas of varieti6ns. to the awareness 
common to all living organisms, of variations withir 

one kind of 



unit volume ol solids 
faand liquids leading to 
simple ideas of density 



(e) Use of the bunsen burner 

(f) Use of other conimon 
laboratory apparatus 



(g) General laboratory 
procedures and safety 
precautions 



i2. Introducing the 
Scientific method . 

(a) flaking Observations 

and drawing conclusions 



(b) The 'black-box* 



(c) Variations among living 
organisms 



(d) Need for Classification 



Density = Mass 

volume 
is not required. 

Safety precautions 
in using the burner. 

To include the filter 
funnel retort stand 
and clamps 5 tripod stand, 
etc. 

These should be (i) 
discussed in connection 
with practical work* 



(ii) 



(iii) 



CoDnaon methods of 
using and handling; 
laboratory a}?paratuc 
and chemicals. 

Good habits in 
handling apparatus 
and chemicals • 

Use of fire - 
extinguishers , f .i rs g 
aid boxes etc. 



Introduce some 
interesting experinients 
requiring the mking 
of some simple observations 
and the drawing of seme 
conclusions or inferences. 



The drawing of conclusions/ 
inferences should be based 
on the observations made 
by pupils and should be 
appropriate to the level 
of experience and mental 
development of the pupils. 



(P) Simple experiments 
based on magnet.^, 
etc. 

(p) Simple experiiv.c.'V . 
based on tl;c 
burning of a ca. •■.•l, 
in air. 

(P) Simple experii/u/r:-! 
based on the bun?:c: 
flame. 

(p) Other interestij-.^- 
experiments 
requiring observa- 
tions and dra-win^; 
of simple conclusi 
or inferences. 



- This is an experiment to (p) The 'black box' 
illustrate that some experiment, 
observations may not necessarily 

lead to definite conclusions/ 
inferences and that scientific 
knowledge may be incomplete. 

- Simple experiments leading (P) Activities leadir^g 

to the awareness 
of variations vath 
one kind of 
organism. 



to first ideas of varietibns. 
common to all living organisms - 



Hiis is a natural 
consequence of (c) 



(P) Simple activitie? 
in classificax 



Notes To ascertain the depth of treatment of these topics reference should be r/.c>C.:. 
Y^" to the specific objectives of this Section) 



Bection 2, LOOKING AT LP/II^ THINGS 



■ This short section continues the biological work begun in 
Section 1 . ' It allov/s the pupils to see what is involved in longer-term 
investigations the variety of living things and the need for classifying 
them. 

Nothing is complicated is envisaged at this stage. Detailed 
structure of the organisms studied is not required. Pupils should be 
given every opportunity to observe how certain living organisms behave 
either in their natural environment or in vivaria etc. 



Syllabus Topic 



Notes 



Suggested Practical Vvork 



2,1, -An invesH;i}Rati on of 
some livii^ thin>Q;s 

(a) external structure 

(b) movement 

( c ) habitat 

(d) general habits 
such as reactions 
to stimali, food 
choice etc. 



2,2» Diversity of form 

(a) There is a great 
variety of animals 
and plants, 

(b) External features 

to indicate diversity 
of f orm* 



■ » 

The intention here (P) 
is to car3?y out some 
simple investigations 
into some common ■ ; 
organisms. 

The investigations 
should continue for 
several weeks if 
necessary. 

Observations are to be 
recorded systematically 
in order to formulate 
hypotheses. 



Groups of pupils can 
work on different 
organisms, discuss 
differences" in results 
etc. 



Investigation and 
observation on some 
common organisms such as 
the earthworm J cochroache 
grasshopper, garden 
snail, fish, bird, 
mouse etc. 



Practical work should 
include 

(a) looking at the 
external structure 
of the organism, 

(b) finding out how 
it moves, 

(c) - setting up a suita.ble 

habitat in the 
laboratory. 

(d) finding out about 
its habits including 

-reactions to stimali 
and food choice. 



- Introduce a variety of (p) Observations of f iov/oi^^ing 



er!c 



plants and animals. 

- The emphasis should 
be entirely on ^ things ' 
which can be seen with 
the naked eye, 

- Establish the fact 
that this .is only a 
minute sample of the 
immense number of different 
plants and animals. 

- Wherever possible 
specimens should be 
living and common 

: in the locality of the 
school, 

- Collecting of such 



and non-flowering plant ij , 
animals with and without 
back bones, living 
on land and in water 
e.g. 

onion, lallarig, hibiscus, 
allamanda, mimosa, 
pudica, tapioca. etc. 



mushroom, bread mould, 
fern, mass, alga etc. 

Hydra earthworm, round 
worm, grasshopper, 
cepokroach, butterfly, 
■gat;den snail, cockershell 



Section 1.. It allov/s the pupils to see what is involved in longer- term 
investigations the variety, of living things and the need for olassifying 
them* ■ ■ ■ 

Nothing is complicated is envisaged at this stage. Detailed 
structure of the organisms studied is not required. Pupils should be 
given every opportunity to observe how certain living organisms behave 
either in their natural environment or in vivaria etc. 



Syllabus Topic" Notes , Suggested Practical Ivork 



2 • 1 ♦ An inves titration of 
some livinig things 

(a) external structure 

(b) movement 
(o) habitat 

(d) -general habits 
such as reactions 
to stimali, food 
choice etc. 



The intention here 
is to carry out some 
simple investigations 
into some common ■ 
organisms. 

The investigations 
should continue for 
several weeks if 
•necessary. 

Observations are to be 
recorded systematically 
in order to formulate 
bypo theses. 



Groups of pupils can 
work on different 
organisms, discuss 
differences in results 
etc. 



(p) Investigation and 
observation on some 
common organisms snoh as 
the earthworm, cochroache^ 
gxas shopper, garden ; 
snail, fish, biixl, 
mouse etc. 



Practical work should 
include 

(a) looking at the 
external structure 
of the organism, 

(b) finding out hov; 
. it moves, 

(c) setting up a suitable 
habitat in the ; 
laboratory, 

(d) finding out about 
its habits including 
reactions to stimali 
and food choice. 



2,2> Diversity of form 

(a) There is a great 
variety of animals 
and plants, 

(b) External features 

to indicate diversity 
of f orm« 



r Introduce a variety of (p) Observations of flowc 



plants and animals. 

The emphasis should 
be entirely 'on 'things ^ 
which can be seen, with 
the naked eye. 

Establish the fact 
that this is only a 
minute samjjle of the 
immense number of different 
plants and animals ♦ 

Wherever possible 
specimens should be 
living and common 
in the locality of the 
school. 



and non-flowering plants , 
animals .with and without 
back bones, living 
on land and in v/ater . : 
e.g.. . \ .. 

onion, lallang, hibiscusj 
allamanda, mimosa, 
pudica, tapioca etc. 



mushroom, bread mould, 
fern, mass, alga etc. 



Collecting of such 
living things should, be 
maintained as far as 
..possible through ' 
the course • 



hydra earthworm, round 
: worm, grasshopper, 
cockroach, butterfly, 
gat:den snail , cockershell , 
praKH, crab, etc, 

fish, frog, toad, 
lizard, bird, m*ouse , 'CiBny 

/.etc, , . : 
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Syllabus Topic 



Not e< 



Sug'gested Fractical Vv'ork 



- Meuseums and zoos 
should be visited 
whenever possible. 

- School gardens, animal 
house, pond 3, aviary 
etc. should also be 

. nade use of. 



2.5* An idea nf 

Classification 

(a) The need for 
classification 

(b) (i) Living things 

and non- 
living things, 

(ii) plants and 
animals • 

(iii) flowering and 
non flowering 
plants • 



(c) Construction of 
simple keys 



The need for classification 
as a natural consequence 
of liection 2,2 is evident. 

Very simple? trec:tnient at 
this stage should be made - 
no mention of v/ords such as 
^hyla, genera , etc. 



(p) Visit to school librra';- 
use of stamps albums 
etc. to familiarii^u 
the pupils with the 
idea of classifio. tioi-. 

(p) Sorting specimens into 
large groups e.g. 



•\nimals with backbones are 
most familiar to pupils 
at this stage and can be used 
to show, simply, how on 
large group with common 
features can be divided into 
smaller groups each with its 
own distinctive characteristics. 



plants into flov/ering 
and non-flowering 

animais into thojje with 
backbones and without 
backbones. 

Vertebrates into 
mammal, birds, fiah, 
amphibian and 
reptiles • 



Introduction to the construe- (P) Construction of simplv: 
tion of simple keys as a means keys for an,y simple 
for classification and 
identification. 



group of pa-ntsj animals 
leaves , flowers , 
buttons etc. 



( This topic is developed 
further in Section 16 
- Tiffl SOIL ENVIROirrM'TT - 

The ecological approach to 
teaching Biology is also 
introduced in Section 16 - 
THE EARTH) . 



( This work can be 

extended to using simple 
keys in connection 
with certain soil ?ind 
leaf litter on 
inhabitants of rock 
pools, or freshwater 
habitants .-in Section 16). 



(Note: To ascertain the depth cf treatment of these topics, 

reference should be made to the specific objectives of this Section). 
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Section 3 : ENERGY 



The concept of energy is basic to any science course 
and is therefore introduced -early . The term 'energy' is used 
operationally and no attempt is to be made to define it. 



Syllabus Topic 



Notes 



Suggested Practical 



3*1» Forms of energy 

(a) kinetic (or motion) 
energy. 

(b) heat energy 

(c) light energy 

(d) sound energy 

(e) potential or 
stored) energy, 

(f) chemical energy 

(g) electrical energy 

(h) atomic or nuclear 
energy. 



The pupils should be (D) 
introduced to the various 
forms of energy using 
everyday examples • 

Energy forms (a) - (h) 
should be mentioned at 
this stage; not necessarily 
in that order. 

No discussion on at omi c 
energy is expected • 



A few introductory 
demonstration 
experiments on 
the forms of energy 

The ' energy kit * 
or energy converter 
like electric f an f 
toy motors, 
bicycle dynamo etc, 
may be used^ 



f • 2 • En ergy interconversion 



Energy can be converted 
from one form to another < 



A' wide range of simple (S) A wide variety of 
energy changes is provided simple examples is 
for the pupils to look at set up at stations in 
and classify • the laboratory for 

purpil activity. 



At his stage it is only 
necessary for pupils to 
indicate the main energy 
changes e.g. 

(a) kinetic energy — > 
heat energy 



(b) electrical energy — 
heat energy and 
sound energy etc. 



Some examples of main 
energy changes should 
include the following;* 

kinetic to heat; 
sound; potential; 
electrical 8. light, 

electrical to heat; 

light; 
potential ; 
sound; 
kinetic. 

heat to light ; 

kinetic ; 
sound; 

Chemical to heat ; 

sound ; , 
light ; 

potential to heat; 

kinetic . 



- 6 - 



Syllabus ToiJic 

En ergy Converters 
in action 

(a) hydro-electric scheme 

(b) pile driver 

(c) electric scheme 

us steam engine. . 

(d) storage batteries 

(e) electric lifts 



Notes 



Suggested Practica.1 
Vi/orlc 



. .. I^ner^^yj and liyi^ things 

(a) Foods are necessary 
for: warmth,, movement , . 
respiratipn:, growth 
and reproduction of 
living things. 

(b) She stored (chemical) 

• energy of foods can be 
released under suitable 
conditions. 



Important energy converters 
are studied using models 
;and , other aid.s . , ; 

Energy conversion kit if 
available , can be profitably 
used • 

Everyday .examples such as 
the electric fan, electric 
light, bulb, hair drier, 
telephone,' radio television, 
model telegraph, clock, 
toy cars, model .airplanes 
: etc . can he' used to emphasise 
the appliccition of energy 
conversion . 

There is also opportunity 
here for model construction 

by pupils ; 6^^^'^^*^^^^'^'^^^^ 
fox- ohni of hobbies etc. 



(S/D) Experiments to 
illustrate the 
working of enei\;:; 
conversion such 
as (a) -(e) 



Xl? ) Hero 's engine . 

water v/hesl ^ 
model toT^^F' r; 



(P) :: Compare effects 
of heating of 
various foods in 
■ air or^in oxy5;en. 



( D/P ) Compare the rat ;j 
of liberation 
of heat energy 
by living things 
and non-living 
thing£i. 



(c) The food of animals 

■ is mainly 'organic' ^ 
V coming. from other 

animals or from plants; 
' al3;: are complex substances 
containing carbon . 

(d ) Source of energy in 
living ithings. 



A more detailed study 
of foods and energy will 
be done in Section 5 and 
14. 



There is opportunity 
here to trace the source 
back to the j?un. 



(P) Class Project 

Us in p. the result.- 
from class 
experiments make 
a ..large chart of 
'energy chains* 



Notes 



Suggested I rac t c 
fcVork 



^ergy Converters 
in action 

(a) hydro-electric scheme 

(b) pile driver 

(c) electric scheme 
using steam engine. 

(c) storage batteries 

(e) electric lifts 



I'-ncrgy and living things 

(ix) Foods are necessary 
for warmth , movement , 
respiratipn^ growth 
and reproduction of 
living things. 

(b) Che stored (chemical) 
energy of foods can be 
released under suitable 
conditions. 



(c) The food of animals 
is mainly • organic* 
coming* from other 
animals or from plants; 
all are complex substances 

containing carbon. 

(d) Source of energy in 
living things. 



Important energy converters 
are studied using models 
and other aids. 

Knergy conversion kit if 
available, can be profito^bly 
used. 

Everyday examples such as 
the electric fan, electric 
light , bulb, hair drier, 
telephone, raidio television, 
model telegraph, clocks 
toy cars, model airplanes 
etc. can be used to emphasise 
the application of energy 
conversion. 

There is also opportunity 
here for model construction 
by pupils; enonurr»/t**mnat 
fox rhr»ipo hobbies etc* 



(S/D) Experiments to 
illustrate tl- 
working of ena: 
conversion rur? 
as (a) - (e) 



(P) Heroes engine- 
water wheel, 



(P) Compare effects 
of heating of 
various foodfj x: 
air or in oxy-.x i: 



(D/P) Compare the ra^ : 
of liberatiofi 
of heat energy 
by living thir^^c? 
and non-living 
things. 



A more detailed study 
of foods and energy will 
be done in Section 3 and 
14. 



There is opportunity 
here to trace the source 
back to the ^un. 



(P) Class Project 

Usinf the resvjrc 
from class 
experiments vf.e.kc 
a large chart o\ 
•energy chairu/' 
with the sun : ;:. 
the ultimate 
source of ener.i.; 
for mankind. 



(Note: To ascertain the depth of treatment of these topics. 



(D) Films on 



ruer 
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reference should be made to the specific objectives of this section) 



At tliir> Staf^G the kno\/led^'o v/hicli pupils hrvG .."/ined about 
materialo and onr^rr^y is used to introduce some h^.sio i'.Gr.a about the 
nature and struct i^j?c of matter. 

The classif icr.tion of raaterials accordin/^," to state (solid^ 
liquid, i;as) and complexity (element and compound) irj msiitioned but no 
attempt is made to define these rigorously • 

The kinetic-particle theory is built gradually r.nd illuc^t rated 
by analogy* It is th'-:n used to explain factor3 .-.ud to predict the behavioiu? 
of matter. Those forecasts are then tested by ejcp^rii.u^ntaticn* 

'jitom* and ^molecule* should be introduced but no formal definitions 
are r^^quiredc No discussion need be made of ^ ion' . 



Syllabus Topic 



'dioision o^ ma'tVer' 

(a) States of matter: 
solid, liquid, gas. 



IJotes 



(b) Hatter id made up 
of discrete^ tiny 
particles 



(c) Particles in solids 
are relatively 
closely packed; 
they are less so 
in liquids; and 
least so in gases* 



The purpose of this 
sub— section is to 
provide the pupils 
with e:cperiments which 
will lead them to the 
obsei-^vation of matter 
as beinf--; made up of 
fine uarticleso 



Su{;;ested Practical liork 



(p) 
(p) 

! 

I 

The pupils should t(D) 
NOT be provided with | 
an atomic theory and ! 
then be asked to use i 
the e^cperimental evidence j(p) 
to verify it. j 



S:caj'i)ples of solids licyddi- 
and gases (revision) 



Diffusion of Qa^oz 
ballons. 



f I'orn 



Teachers should 
encourage pupils at 
every stage to fonnulate 
simple theories based on 
experimental evidence 
obtained* 



]}iffusion of perfume or 
other gases from one part 
of room to another. 

diffusion of nitrogen 
dioxide or bromine (great 
care) in air and vacuiua. 

Diffusion of copper 
sulphate in \;ater or iodine 
in dilute potassium iodim-j 
solution, 

■/D)Diff usion of copper sulphate 
potassium permanganate or 
other coloured salts in 
gels. 

:(p) Dilution experiments. 

i(p) Gil--film experiment (no 
j calculation required) 



on 



The difference between 
theory and fact should 
be emphasised. 



:(?) Volume change on additi 
of 50cm^ water to 50cm'^ 
j alcohol (used metlaylatod 
! spirit) . 

i(P) Volume change on addition 
I of common salt to water • 

j 

1(d) Transparency of /jold lo:\f 
I (or Mylar sheet) 

(p/d) Drownian movement (smoke 
. cells diluted Indian 
j inlc etc*) 



Syllabus Topics 



/;. , 2 If ine'bi c theo ry 

(a) Solids, liquids 
and gases* 



(b) Particles are 

always in a state' 
of motion 



(c) .Energy changes 
particles during 
chcinge of state 

3 Btruct ui-e of ma t ter 

(a) Metals and noiip- 
rnetals 



(b) TCleroents and 
compounds 

(c) Kaking and 
breaking compounds 



(d) Atoms and molecules 



4»4* Applications of 
kinetxo^ theory 



(a) Relative weights 
' of solids I licfuids 
and gases# 
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Notes 



The difference between 
solids J liquids, and 
gc.ses is pictured as 
moving particles and 
caving to the nature of 
movement of the particles. 

There is no need to 
discuss movement by 
rotation of particles. 



Simple physical 
properties of metals 
and non-metals to be 
investigated, 

lT?,ming of elements. 
Howcvei use of 
chemical symbols is 
not recLUired. 

For example, by combining 
of copper directly vjith 
chlorine and electro- 
lyoing copper (ll) 
chloride solution. 

There is no need to 
distinguish bottJoen 
physical and chemical 
chr.nges but shox'j that 
the formation and 
decomposition of 
compounds involve energy 
changes. 

The use of the tenns 
* atoms' and * molecules' 
but there is no need 
at this stage to mention 
^ions^ 



The usual long series of 
experiments on density or 
relative density is 
avoided. 



Suggested Practical Work 



(D) 3olid carbondioxide (Mry ico') 
chraiging into gas in v, balloon. 

(d) Sublimation of solid iodine. 



(r) Kinetic theory illustrated 
by the. use of mechanised 
models. 



(P) Pb^^fjical properties of metals 
and non-metals. 



(p) Escperiments on iron f ilingff 
and sulphur. 



(D) Direct combination of copper 
foil or Dash metal and 
chlorine* 



(p) Jl^lcctrolysis of copper (ll) 
chloride solution 
(Pencil 'lead* or carljon rou 
used as electrodes) • 



(p/d) M£>ke or show similar 

molecules using polystyrene 
sj^hores or other material. 



(?) ii volume of ir (gas) weights 
less than an equal volunie 
of vater (liquid). 

(?) A volume of water (liquid) 
v;eighg less than an equal 
volume of sand (solid). 



Syllabus Topic 



(b) ;ibcpansion of colicls, 
liquids and geses 



(c) Gas pressure 
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Notes 



The kinetic theory and 
structure natter are 
here related to the 
'relative vfoi^'hts' of 
substances by obscrvin/:^ 
that 

(i) a ^as rides through 
liquids the £;as 
being less dense 
than the liquids* 

(ii) immiscible liquids 
form layers the less 
dense layer floating 
on the denser 
layers. 

The applications are on 
some modern eveiyday 
examples such '?s, ther*- 
mometor, fire alarms, 
compens^.tion in watches, 
thermostats etc. 



Suggested Pr^cticr.l VJork 



(]}) Pormation of Icyers acccrdin; 
to density in licuids^ 



(p) Sxpansion of solids and 
gases 

(o/'D) Heating of compound bar 
(bimetallic strip) 

(s/d) Bai"^-and-^'auge experiment 

(s/d) Ball-and-ring experiment 

I (s/d) Force of contraction, 
] breakin{;; iron pino 



This sub-section alloxJS | (D) Partially inflated balloon 
the use of simple kinetic 
theory to predict and 
explain the properties 



in a bell jar. 



of gases 



Since the relative 
vjeight of a gas is 
much smaller than that 
of a solid or liquid, 
the jparticjLe^ spacin^^ 
must be larger, in whicli 
case the gas must be 
more compressible. 



{ (D) Collapsing can (or plastic 
^ bottle) - may be connected 
to a vacuum pump. 

(D) Aneriod barometer 



(S) Simple pressure experiements 
using: 



a) syringes 

b) Bourdon gauge 

(c) Magde burg, hemispheres* 
(or plumb .-^rs cups) 

(d) Mauometre, etc* 



.Also, since the particles 



(b) ""ibcpansion of rjolicls, 
liquids and j^i'eses 



(c) Gas pressure 



The kinotic 'ijioory and 
structure nattor are 
here i-elated tc the 
•rolalivo '''oij-hts' of 
substances by obscrvin^^ 
that 

(i) a ^as rides through 
liquidrs the £'as 
being less dense 
than the liquida, 

(ii) immiscible liquids 
form layers the less 
dunse layer floating 
on the: denser 
layers* 



The applications are on 
some modern everyday 
examples such '?Sj ther- 
mometer, fire alarms. 



i'^ormai^io;". oT Ly^r:; aocor:;: 
to density in liquids « 



compensation in \^?atchas 
thermostats eto» 



i 



This sub-section allovjs 
the use of simple kinetic 
theorj^ to predict and 
explain the properties 
of gases 



(p) Juxpansion of solids and 
gases 

(o/d) Heating of compound bar 
(bimetallic strip) 

(s/d) ]3ai^and-^^^G<^ experiment 
(s/d) Ball-and-ring e::p crimen t 

(s/d) Force of contraction, 
breaicin,^ iron pin* 

(d) Partially inflated balloon 
in a bell jar« 

(D) Collapsing can (or plastic 
bottle) - may be connected 
to a vacuum pump* 

(d) iineriod barometer 



Since the relative 
vjci^ht of a gas is 
much smaller than that 
of a solid or liquid, 
the^article^ sp^aciing^ 

must beTarg^erV'i^^ ■ (S) Simple pressure experiements 

case the gas must be using: 
more compressible^ 

'a) syringes 
b) Bourdon c^.v.ge 

(c) Hagde bur/y^ hemisphereSt 
(or plumb^-^rs cups) 

(d) Hanometre, etc* 

iilso, since the particles 
are moving in all direc- 
tions, there should be 
a 'gressure' exerted on 
the walls of the containe?* 

At this stage there is 

no need to define vjhat ■; 

'pressure' iso ! 

No mathematical problems ■ 

on pressure and density j 

^ ' should be set« j 

ryff^oi To aaoorliain the depth of treatment of these topics reference should be made to the 

l^^ ifio objeotives of this section) « ! 



HO- 



oection 5s 



h'G live in an ocean of air* In this section the pupil is introduced 
to somo comr.ion properties and 30i?*o conGtituent ,^ases of air« Mr ia tlion 
ejzamined to discover its compocitionc 

The uses of air in chei.iicr?,! and biological processes arc also e:r.aniined^ 
Conditions for rusting are briefly studied* 



Syllabus To:;)ic 



13 •! (a) 3in.ple laboratory 
prep- :.v.t ion of 
o:rygcn. and carbon 
dio:cide 



(b) ornple properties 
of oncycsn, carbon 
dioxide and 

. nitro/">en 



(c) Carbon dioride as 

a compound of carbon | 
and o:xyGen« j 



5 .2 Cornpositju)n^ j)f^ air 

(a) Oxygen 

(b) Carbon dioxide 

(c) Fitrogen 

(d) Noble c^^:e5 

(e) YJiJ.er ^ofCi.'r 
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HO'OGE 



The pupils need not 
knov? the racthod 
of prep ion of 
nitrogen. 



It is intended thai 
pupils should 
discover distin-- 
Qv.iuihinn tests for 
theso '•:ases« 



Give the pupils an 
opportunity to make 
hypothesis as to the 
naturo of carbon 
dioxide, 

3y con:^iC,eration of 
the role of air in 
burnin^:; ?;.nd the 
identification of the 
gas rer.iaining the 
qualitative compos- 
ition of the atniospherc 
can bo arrived at« 

There liii no need for 
exr:-ct quant j.t at ive 
work but it should, 
bo shovm that the gas 
used up in combustion 
constitutes approxi- 
mately one-fifth by 
volume* 



I?oforonc ^ Hf?-"- b.T> 



Suf^gested Prrcvio .1 VJork 



j(p/D) Preparation of oxygen from 
iiydrogen peroxide. 



(p/l) Preparation of carbon dioxiclv-^ 
from li::]OGtono and hydro- 
chloric aciu« 

(p) Solubilit^v" in water • 

(p/d) Solubility in sodium hydroxi.lo 
and alk^^iline pyragallol, 

|(p) Burning; splint ond gloT/ing. splint- 
tests. 

(P) Effect of Moist pH paper 
(or universal indicator). 

(p) iiffoct on liac-vJAter and 
bica.rbonate indicator, 

(p/d) Burnin£^ ma(^,iiosiuiu in carbon 
dioxide. 



(p) Jiir is necoBsatnr for thin^:=;s 
to burn (Provision) 

(p) Is all the air used up in 
combustion? (Revision) 



(p) What is the ncture of the y^.s 
remaining? (PLevision) 

(P) Increase in mass on burning 
e#g* magnesium in air, 

(p/d) Simple * synthesis' of air by 
mixing nitrogen and oxygen 
in various proportions* 



i.o .jio;.i. cOi-iiViOn propertiorj ^ml 30;::c: conGtitiiont t^asos of air» .'.ii' Liun 
e^zam^Lned to discovor its couipoaition* 

The uses of air in oheuiccl and biologic?^.! processes arc also e:.:^j!:ined« 
Conditions for rusting are briefly studied. 



Syllabus Topic 



Ilotes 



Su£;gested Prr.ci:ic 1 Work 



The pupils need not 
knovj the method 



3»1 (a) oip.plc laboratory 
prop ^:.vt ion of 
o::-/gen. and carbon j of prep -^.r at ion of 
dio:cide i 



nitrogen. 



(b) Si-nple properties 
of ci^v/reny carbon 
diojcide and 
. aitroA'en 



It ±c intended that 
I pupils ijhould 
I discovor distin»- 
j yuirj>div: tests for 
these ;;ases» 



(p/d) Preparation of o:xy£<en from 
iiydrogen pero::ide. 



(p/d) Preparaticii of carbon dioicic'c^ 
from liinostono and hydro- 
chloric acil* 

(?) ^olubilit^..- in yp^tor. 

(p/d) Solubility in sodium hydroxiJ/: 
and aUoAline TVA'sg^llol. 

I(p) Surnin^' splint ond globing splint 
tcsts. 



(p) Sffect of mcir3t pH paper 
(or universal indicator). 

(?) oDffoct on line-WAter and 
bicarbonate inclioator. 



(c) Carbon dio::ide as 
a ccmpound of carbon 
and o:cy{3*en« 



5 • 2 Coapos i^i?^^ P'^ 
(eO Oxygen 

(b) Carbon dioxide 

(c) Nitrogen 
(ci) NoMt jizes 
(e) iVi.t'^J' \/orx\^r 



Give tlie pupils an 
opportunity to make 
hypothesis .?,s to the 
nature of carbon 
dioxide. 

By con'^i'f eration of 
the role of air in 
burning; .v.nd the 
identification of the 
gas rer.iaining the 
qualitative compos- 
ition of the atmosphere 
can bo arrived at. 

There no need for 
G3Cr:.ct ca-ant j.tative 
vjork but it should 
be shown that the gas 
used up in combustion 
constitutes approxi- 
maitely one-fifth by 
volume* 



Reference may be made 
to the pressure of 
X'jater v.:pour, dust 
particlei:? and bacteria 
etc. in the atmosphere, 




(p/d) Burning' ma^vinosium in carbon 
dioxide. 



(p) -fiir is necessai^'- for thin;p:s 
to burn (Revision) 

(?) Is all the air used up in 
combustion? (Revision) 



(?) ■'/hat is the ncti^re of the 
remaining? (Pievision) 

(?) Increase in mass on burning 
e.g. masnesiui:! in air. 

(p/d) Simple * synthesis^ of air by 
mixing nitrogen and oxygen 
in various proportions* 

(r) Where possible simple 

.demonstr^.tion of the properticti 
of liquid <:dr and solid carbon 
dioxide (*dry ice*) should be 
carried out. 



•2/: 



3;alc;bus Topic 



5*3 Unbrcatji^^^ 
.broathed air' 



notes 



1 TLo ii'iportance uses of' 
! oxjv-.'c.i, carbon dio::id3, the 
f noble gases and i:itrogcn may 
! be diocussed (Sce also 
I Seotlctt 5*10) 

i Outline of industrial 
, manoi^acture of o^zygen 
1 and nitrojen from air by 
, fractional distillation. 



C'::^-rcr=tod Fractical VJcrk 



taken in handl^^ 



! (d) Pilrns, visits to factories etc. 



(a) Difference in 
composition 

between breathed dioxide and water vapour 
and * unbrcathed ' contents 



i Comparison to show the 
• increased amount of carbon 



air« 



(b) ill animals 

breathe in some 
oxygen and 
breathe out 
some carbon 
dioxide 



5.4 



Solubility of 
air in water 



Respiration - 
r o'lease of ener^ 



J)iscu3s with pupils how to 
collect equal volumes of 
unbrcatjied air and breathed 
air :^.nC: hov; a comparison 
can bo made. 



Emphasis that unbroathed 
air contains, besides oxygen, 
carbon dioxide and nitrogen* 

Also breathed air also 
contain some 02ygen, more 
carbon dioxide and more 
vJatcr vapour than unbrcathed 
air. 

Discuss vjJiy this should be so. 

This is to emphasise the 
importance of dissolved air 
to acjuatic life. 

Uater pollution may be 
discussed briefly here. 



(a) Pood contains 
energy 
(revision) 



(b) The energy in 
foods can be 
released in 
living things 



(Refer back to the release of 
energy from food in Section 
3.4 and Section 5^3) 



The release of energy in 
living' organisms is much slower 
and more controlled than in 
burning t 



(o) Energy is used 
for body warmth, 
pnjp" movement, growth 
^£yji^ and. reproduction 
etc. I 



(p) Collect and compare propertied' 
e.g. 

^ appearance, 

— smell, 

- taste, 

— solubility in water and 
sodium hydroxide 

- effect on pH paper 

— burning splint and growing 
splint tests 

- liuiewater/bicarbonate 
indicator. 

(P) Burn carbon, bread/rice r.nd 
su/i'ar etc in air or ox;^rgcn 
to show products gives positive 
tests for carbon dioxide. 



(P/D) 



Removal of some o:iy.3an from 
air by small invert ebi-'atcs 
(such as cockroaches and 
grasshoppers) and giving out 
of carbon dioxide 



(p/b) :Ooil out air from river or 
pond water and test for 
oxygen. 



(p/d) Release of energy fi*om 
living things 

« Lot pupils breathe on 
thermometer 

- germinating seeds etc. in 
• vacuum flasks. 



'J^'ilaous To|. ics 



Notes 



(a) Respiratory oT{::anf 



(b) Oas ozchp-^js^o in 
tho lungs ^ 
diffusion of {jacjor-! 



(o) Kechaninm of 
breathing 



!3 * 7 riP-.^?:jSf^St\^SL jy^- 
photjDsyntlicsis^ . 

{^.) ''Incrgy in foods 
(revision) 
photosynthesis: 

(?)) plants as inters 
mediate source of 
energy for animp^lR 
(producers and 



lasting 



3..9„ Industrial uses of 

common gases - oxygen 
nitrogen, carbon 
9^„dioxide, noble gases 



ERIC 



Su^'gosted Fractio-'.^l V.'crk 



Pi'ovj.flo rli .r).f;;:c^r.jrj of 1^1.^.;^^ 
riboa^:;c;, diaphpa^pn ctc» 

Sirnpio p.nrv.nnt of air sees 
moist thin v.VillSj goor) blood 
supply in small blood vosr^^Is 
allovjin.^* diffr.sion of go.VjOS. 

Brief rofcronce to artificial 
rospi-vation. anrl pi\jwaure 
difference in the lungs rimnn;^ 
br-jathing* 



Pupils can tract! source of 
coiaiiiou funds back to plants 



Plants take in energy from ■ 
the sun. They are produooi;jf 



Animals are consumers 



Carbondioxide is removed 
from air, built up into 
sue;ars and starches* In most 
leaves sugar is converted to 
starch too quickly - iris 
leaves shov; sugar v/ell 



Inportanu3 of photosynethesis 
to all life should be made 
clear* 



(*n) *^Jhf s (iii n( 

or ^:o*-*-.ts lu.r;]:G* 



(''"^) Api) a vat 11 5=5 to r-^Jiov; 

action of diav,hi.-a,;ra i:i 
breathing. 



(jl) Apparatus to shovj nccior. 
of diaph'ca^fv'm in l\r- ith-i 

; (D) Model shov;in>; acbion of 
rib muscles, 

(d) on rospii^ation. 



(D) Charts or filxas on food 
chains, food v;ebs, otco 



^' ni.»v/a of car]>on 

leaf unitv. 
indicator* 

(p) Starch test in green 
leaves* 

' (d) Building of stcrrch ..'ror.i 
glucose in leaf dl.^os 
of squares floating 
glucose solution, 

(p) Ghlorpliyll is noGesL'.r.ry 
in photosynthesis — ter't. 
variegated loaf • 

(p) .'ricarnine pond v/eed under 
micro 5 cop e (K . P a ) o[\o\< 
that chlorphy! ! is in 
chloroplasts* 

I (p) Slide or photomici^ograph 
of ToS of loaf to shov; 
stomata and air space,, 

;p/d) Liberation of o:c:;''gen 
\ from vjater plants 



Simple condi-xons for rusting 
and common muthods of preventing 
rusting should be discussed* > 



i (p) Experiments to show that 
ftater, air (oxygen) are 
necessary for rusting. 



Industrial uses and importance r(D) Films " 
to be discussed briefly* ' 

iiir pollution problems in 
tovms and cities may be / 
touched^ upon hcre» 



5 Get io n 6l THE TTNIT 0? LIVINC: m iKaS 

The paprjOGO of thi3 sc-ction is to invo-: bi^^?to the unit rc^triictiu'c 
of living thiivjSy and the brief study of mrdo end female^ cells ?.g cpocicdinou 
units lee.dn n -turally into sexual reproduction. 

The cc::pound microscope is introduced for looking clor:3ol;- c.t th^ 
structure of living' tldngs .?.t a hii^hor rriagnif ico.tion than cr-.n bo obtp.inod 
vjitli a hard lonrs, liicro-.or/^'anisnis arc usr^d nov;, ari thoy vroro dclili-oi^atcly 
occluded in the jarlicr work (Section 2) « 

The y.orh at the end of this section on tlie dov^'loprnont of crnbryoo cito] 
f ertilifisation needs careful planning to oneure t: -^it the ur.terial is ave-ilc.bloo 
Ideally, further obccrvations on various anii:ial nnd plant life should be r^adCv 



Syllabus Topic 



, 1 Cells^ and livinf/ thiiij-^s 

(a) 3iaple structure of 
i^lant ond animal c-jIIs 



(b) Unicellular 
organisms 



■«2 Oells^n repjrp^uction 



(a) Simple fission 



(b) Hore complex 
reproduction 
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I'Jotcs 



Suggested Practical 'Jork 



The structure of plant 
and animal cells as 
revealed by lir^ht 
microscopy is introduced 
very simply* 



(p) 



'■i:aminaticn of cell.s:- fi^oi"!! 
v?riouf3 tinsuos e.go 
onions scale cpidcri.isl 
peel J macerated begoni:ij 
balsam stem, crinum iily, 
noil en and cheek coIIgc 



Living things also o::ist (d) Obsor^/ation of slides or 



which are composed of 
single colls but all at 
the microscopic level. 



The role of cells in 
reproduction is briefly 
studied* 



Simple fission of single 
coll micro-^organisins is c 
form of reproduction* 



photomicrogji'aphs of 
animal sperm and egg* 

(?/d) Observation of one or t\io 
unicellular organisms e«g, 
Paramoociui".! and pond 
organisms (llay 5.nfusion 
may be used here) o 

(d) Vi earing of 8 mm filin 

cassettes on f inro nn -in 
micro orgauisina such as 
Paramoocium^ 

ilso photomicrographs 
of mammalian sperm and 
Qi^f:: to shox'J difference 



Witli complex multi- ■ (P) 

cellular plants and animals 
simple fission is not 
possible* Special male 
and female cells are (P) 
required o 



in size and snapoo 

Observation of siir.ple 
reproductive structure 
of a flo\:er. 

jlhcaminaticn of pollen 
grains and Svjction;: of 
unfertilised carpolo 



(p) .^Ibcaiiiination of various 
different flo'/crs stamens 
pollen grains on a 
microscope slide* 

(p) Hxainination of fish roeSc 



units le£;ds Ji.-turally into soxual roproduction. 

The co:.;pound niicroscope is int^od^^ced for looking closel;- ct tlu 
structioro of living tilings at a higher magnification than can bo olotainod 
v/ith a hard lcns» Micro-organisms arc used noir, as thoy vjoro doliocratcly 
oxcludod in the aarlier work (5oction 2), 

The vjork at the end of this section on the dcvolopraont of mbryos after 
fertilisation needs careful planning to enGLire tlvnt the material is availablo. 
Ideally^ further observations on various anihial and plant life should be niado* 



Syllabus Topic 



J 0 1 Cells ^nd l±\jip.{^^ t hiiigs 

(a) Simple structuj?o of 
plant and animal colls 



(b) Unicellular 
organisms 



J. 2 Cell s in r eprcduct ion 



(a) Simple fission 



(b) More complex 
reproduction 
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lotec 



The structure of plant 
and animal celle as 
revealed by li^ht 
microscopy is introduced 
very simply* 



Suggested Practical VIork 



(p) ;^:arflination of collr. from 
various tinsiioG e»g. 
onions scale epidermal ■ 
peel, macerated begonia, 
balsam stem, crinuxn lily., 
pollen and chceic cclfbo 



which are composed of 
single cells but all at 
the microscopic level* 



Living things also cccist (d) Observation of slides or 

photomicrographs of 
animal sperm and egg» 

(p/D)Obsenrrtion of one or tv;o 
unicellular organisms c«gc 
Pai'^amoeciuj^i and pond 
organisms (Hay infusion 
may be used here). 

The role of cells in (d) Viewing of 8 mm fiK 
reproduction is briefly cassettes on fir^rnnn in 

studied* 

Paramoecium* 



micro or^^^anismri such as 



Simple fission of single 
coll micro-organisms is i 
form of reproduction* 



1-Jith complex multi^ • (?) 
cellular plants and animals 
simple fission is not 
possible* Special male 
and female colls are 
required. 



(p) 



iilso photomicrogi^aphs 
of mammalian sporm and 
egg to show difforoncc 
in size and shape. 

Observation of Gin;olo 
reproductive structure 
of a flouer* 

Ebcamination of pollen 
grains and suction.': of 
unfertilised Cr?,rpel. 



(p) Jilxamination of various 
different flo\)crs stamens 
pollen grains on a 
microscope slide* 

(p) Examination of fish roosc 

(l) Dissection of mammal to 
show general position of 
ovaries and testes. 



3yllabu3 Topic 



Notes 



4 



C.3 r^i'^A^sl?^ ■ 

(a) Pollination and i 

fertilisation in j 
plants 



(b) Fertilisation 
in aniiaalB 



6mA The growing embryo 
(a) The chick cmbxyo 



Plov/Gri3 use insects, 
x;idc otc* to transport 
pollen. 

Discuss briefly self- 
pollination and cross- 
pollination. AIbo 
cross-brooding in plants 



3u;X-3tod Practical V/ork 



(d) L^ilnis 



(3) Filras 

(p) Examination of flov;ars 
to fiiid out hovj thi3 is 
done. 

(p) Groxj pollen tubes. 

(B) Filr.} or slides of pollon 

tube anterin^jj an embryo ^Kxct 

(d) Usg of P^nato jceras 

technique J if possible: 
othur^'jise use film co.sutLos 
or slidesa 



(d) Films on 'mating' otc. 



.Establish 'ihhat ferti- 
lisation is an essential 
process in sexual 
reproduction in both 
plants and animals 

A factual account of how 
sperm and egg meet in 
the process of fcrtili^ 
sat ion, 

ToxTiis use to include: 

Ovary fallopian tuboc 
(oviduct) uterus, vagina | 
Ilostes, penis, sperm ductL 



Sstablijsh the need for food(D) Opening of hen's eg^^s .:.\t 
e.g. the significance of yoUc 353f7ylO,15 and 21 di.y 



in egg. 

sStart with the deve- 
lopmental stages of 
fertilised hen's eggs. 
Then go on to the 
development of animal 
embryo vjithin the 
uterus. 



itc.j-es of incubation* 

(B) JUssection (or Bxamination 
of preserved specimonT. 
of pregant rabbit, rat or 
geinea pig to shovj the 
roprodisfivtive system. 

(Reference should bo made 
to the presence and 
arrangement of other oviyZ.iz^ 



(Note; To ascertain the depth of treatment of these topics, reference should be 
made to the specific objoctivos of this Section)* 
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•r ?ub! on 7 : HEAT FLOW 

V The trarisfer oi bsr-t erjergj^ is necessary to -J^je understanding of 
....ny .everyday phenorrienr. , Since matter and energy* are intimately related 
. cra'i.ity is taken t;; introduce the "basic concept of energy through the 
:rimentsl approach • 



S'^li^^ibus Topic 



Notes 



Suggested Practical 
Work 



Heat Flow 



(a) 



(c) 



conduction 
oi heat 
energy 



convection 
of heat 
energy 



radiation 
of heat 
energy 



Pupils are first 
of all introduced 
to the three 
methods of heat 
flow by simple 
experiments 

A simple explanation 
in terms of 
particles should 
be forthcoming 
from pupils. 

A simple picture is 
possible in terms 
of hot expanded 
fluid rising 'and 
cold fluid sinking 
(See Section 4.4) 

A simple idea that 
particles are not 
rea^uired for heat 
flov/ by radiation 



(P) Heat waxed rod with 
pins, nails, etc. or 
with heat sensitive 
paper. 

(P) Curren-fcs, shown by 

(a) potassium 
permanganate or 
dye etc. in*watero 

(b) smoke in air 

(P) Thermometer in 

• evacuated flask etco ' 



Problem situations 
involving hea t flow 
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conduction 
occurs best 
in solids, - 
particularly 
in metals 



(U) liquids and 
gases are 
relatively 
poor 
• conductors 
of heat 

(c) convection 

occurs in 
. . fluids only 



- The pupils can nov/ 
conduct a series of 
problem experiments, 
either arranged 
around the laboratory 
for 'station' or 
individ\ial experi- 
ments, 

- In these the 
knowledge gained 
in 7 -I is applied 
and extended. 



(P/S) A series of experiments 
involving lagged, 
polished, dull surface 
etc. 



(d) hot fluids are 
less dense 
than cooler 
fluids and 
usually rise 

(e) radiation does 
not require 
particles of 
matter 

(f) OLill surfaces 
are good 
radiators and 
good absorbers 
of heat v/hile 
bright, shiny 
surfaces are 
relatively poor 



Section 8 ; ELECTRICITY (l) 

In modejrn living an elementary knowledge ■ of electricity is essential 
to everyone. This is one of the two Sections on Electricity in this syllabus • 
The first part is mainly on basic concepts of electricity and circuitry. 
The second part deals with applications of electricity in the home and in. 
industry. 



Syllabus Topics 



Notes 



(b) 



(c) 
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Electricity atrest 



(a) Charging by 
friction ■ 



Two types 
of charges: 
positive and 
negative 



Like charges 
ropel each 
other. 
Tinlike 

charges attract 
each other 



The success of these 
activities depends 
on the' humidity, of 
the room. Humidity 
can be kept lower^^ 
by ventilation. 



The 'electrosticV 
kit or Van de Graaf 
generator may be 
useful here . 



.Suggested Practical 
Work 



(P) Charging balloons to 
show presence of 
charges. 



(P) Charged plastic 

strips of different 
kinds placed on 
inverted watch glass 
or attached t6 
strings, etc, 

(D) Metallised spheres 
attracted and 
repelled. 



3,2 



What is electricity? 



(a) Identity of 
static and 
current 
electricity 



A billiard ball 
model of the atom 
is nov; not 
sufficient and the 
electron should 
introduced as a 
necessary particle 
to suggest that an 
electric curx'ent 
is a ' flow of 
e'iectrons ^ 



(D) 
(D) 



High voltage static 
electz'ical experiments 
e . g . wi th lighting 
a neon bulb. 

Batter;^' and amnieter 
to show current 

High voltage static 
electricsl machine 
discharged through 
micro -.nimeter . 



8.3 



motion - current 



(a) Sources and 
complete 
circuit 
reouired 



(b) Conductors 

and insulators 



(c) Switches 



(d) Current in 
a series 
. circuit 
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(e) Unit of ■ 
electric 
current - 
ampere 



Circuit boards are 
advantage ous in 
this section since 
they encourage the 
pup i Is to f ur t he r 
investigation. 
Ovri ng to the 
speed and ease of 
coninection of 
comDonents « 



Continuity tester , 
may be improvised 

^Iso identify 
which parts of an 
electric bulb are 
conductors and 
which are insulators, 

Examine various 
types including 
household -switches . 
(toggle, tumbler, 
pendant etc.). 

Show that the 
current around a 
series- circuit is 
the same at various 
points on the 
circuit. 

Use water ai^logy 
for current only, 
not potential- 
difference (p»d..) 



^Ampere' is introduced 
symbol for ampere is 
A . There is no need 
to define ampere at 
this stage • . 



(P) Circuit boards with 

e.g. torch-light cells 
and bulb (2,5 V. 0.2A); 
to show that . 

a complete circuit 
is necessary for 
electrons to flow 

in a one-cell, one- 
bulb circuit, current 
will flow even if the - 
polarity of cell is 
■ reversed . 

( P ) U s e of con t inui ty 

tester, torchlight ' 
bulb as current^ 
indicators . 



(P) Examinations of the 
construction of 
va r i ou s ty p e s of 
switches . 



(P)- More bulb to various 
points in series 
circuit (^;-.ri]ie 
brightness) and later 
' use ammeter to 
replace bulb. 

(p) Set up a series 

■circuit with three 
bulbs in different ■ 
positions in the 
circuit (same 
brightness); inter-: 
• change bulbs. 



cells in 
series 



current in 

parallel 

branches 



use of 

continuity 

tester 



There is no need 
to mention 'volts' 
yet at this 
sta^:e. ' 



The motorcar or 
motorcYcle battery 
is an example of 
cells in series. 
There is no need 
at all to discuss 
the theory 

At this stage only 
simple treatment o 
More can be done 
in subsequent 
sections , 



This can be 
improvised from 
cells and a bulb 
with two leads. 



(P) On circuit board, 
two cells 

connected + to + 

connected + to - 

with one bulb 

with two bulbs 



(D) 



(P) 



(P) 



Examine car or 
motor-cycle battery. 



Bulbs in parallel 
brances. (Why should 
the bulbs light?) 

Comparing cuirrent in 
different parts of 
circuit using ammeters 
at various points. 



(P) To test for faulty 
circuits . 



Op-pogin,? the 
current - 
resistance 



Effect of 
change of 
length ar.'d 
gauge of wire 



Variable 
resistor 



- The intention here 
is to 

(a) lead up to the use 
of a rheostat, or 

* volme control ^ 

(b) incroduce an 
investigation' which 
involves two variables 
(length and gauge) 
with respect to 
resistance. 



Application from 
'volume control' to 
lamp dimmer 



(P) Change in effective 
length of wire using 
a crocodile clip as 
contact at various 
points on wire. 

Effecton brightness 
of bulb and ammeter 
reading 

(P) Repeat the experiment 
using wires of 
different gauge. 

(P) Radio-type resistor 
ammeter and bulb, 
or circuit board, 



The ohm as a unit 
of electrical 
resistance need 
not be mentioned 
at this stage. 



?.5 Heating by 
current 



(a) Conversion 

of electrical 
to heat 
energy 



(b) Piises 



The .joule as a (P) 
vnii of energy 
need not be 
mentioned at this 
stage • 

The heat energy 
produced is related ■ 
orly to the size 
of current (i.e. 
the larger the 
current the larger 
i-:e heat energy 
rrodjced) and not 
to electrical 
resistance or p.d. 
at this stage. 

This is an (P) 
application of the 
heating effect of 
current . 



J-A fuses are suitable (P) 
for this experiment. 
Or use a very thin 
strand of wire. 



Equal lengths of 
resistan^.e wire 
(e.g. nichrome, 
of different 
gauges) in series 
on circuit board. 



Set up circuit 
with one bulb and 
one cell. Short . 
circuit the bulb. 
Wire becomes hot. 

Wire a fuse link, 
to three cells, 
ammeter, and 
resistor . Gradually 
increase current 
until fuse raelts. 



8.6 Driving the 
cxirrent - 
voltage 

(a) Voltage 



■(b) Relationship 
between 
voltage and 
current . 



(c) Main's 
voltage 
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'Voltage' is now 
introduced. The 
symbol for * voltage' 
is V . The 



symbol for 
is I 



' c\3r rent ' 



(P) Three bulbs in 

series with three 
cells. 

Voltmeter across 
bulbs in turn, 
across two bulbs 
and then all three. 



Not as OHM^s Law, 
but as 'the larger 
the voltage, the 
larger the current' 

Voltage of unloiown 
sources to be 
measured. 

It is important to 
warn pupils on the 
danger on the main's 
voltage 

More about electricity 
and magnetism parti- 
cularly about household 
applications, will be 
done in Section 13» 



(s) 



Various sources 
tested for voltage 
- all loTT voltage 
e.g. the ^ccuanilator, 
dry cell etc. 



(D) Refer to Lembaga 
Letrik Negara 
Safety booklet. 



Section 9 t HY Pr-iOGE!^, ACIDS 



IKALIS 



This Section looks inform?^ lly at soine common acids and alkalis 
and establishes pH as an indication of relative acio.ity. The displacement 
of hydrogen by metals in acids is used to forifi first ide--:3 of an activity 
saries . 

Salt formation is treated very qual-^' tatively but the idea of 
reacting v/eights ox solutes is introduced using syringes and rough 
titrations . 

V/ord ecuations (not chemical symbols) miay be used v;herever relevant 



Syllabus Topics 



ITotes 



Suggested Practical 
Work 



9.1 Hydrogen - 
•properties 
and 

preparations 



9.2 ^ Synthesis 
of water* 
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- This gas is introduced 
as another gas 

- Allov; pupils to test 
and become familiar 
with identification 
test 

- The use of hydrogen 
cylinders is not 
recommended 

- Hydrogen may be 
identified by the 
following: 

( a ) Surr s expl o s ively 
in a mixture of 
hydrogen and air 

(b) Bums in air or 
oxygen to form water 
only (see Section 
9.2) 

- The formation of water 
by burning hydrogen 

in air should be 
shown qualitatively 
only (This 
experiment is 
dangerous and should 
be undertaken only 
by the teacher, 
Adea^uate safety 
precautions must be 
taken. ) 

- Discuss why water is 
a compound (hydrogen 
oxide) and not a 
mixture of hydrogen 
and oxygen. 



(P) Solubility of 
hydrogen 

(P) Hj^drogen is less 
dense than air 

(P) Hydrogen bums in 
air but does not 
support combustion. 

(P) Identification test 
(small test tube§ 
only) 



(D) Burning of hydrogen 
in air (precautions 
to be taken) 

identify product 
formed by boiling 
and freezing point. 

Also by chemical 
test for presence 
of water. 



9.3 



■9.4 



9.5 



^ Electrolysis 
of water' 



Action of 
metals on 
water 



(a) Sodim 

(b) Calci"am 

(c) Magnesium 



Action of 
metals on 



dilute acids 

(a) magnesium 

("b) aluminium, 

(c) iron . 

(d) lead 

(e) tin 

(f) copper 



A little acid is 
added to make it 
conduct 
electricity 

Discuss energ>^ changes 
involved in both 
synthesis" and 
electrolysis of 
water. 

No ionic theory 
is required here, 
for explanation. 



Great care must be 
taken v/ith sodiiom. 
Avoid using 
potassium here. 

Use sodium, calcium 
and magnesiam to 
establish order of 
activity 

No attempt should be 
be made to collect 
the gas produced. 



(p/d) Electrolysis of 

water and test for. 
products • 



(d) Action of sodium 
on v/ater (use only 
a small piece 
about the size of 
match-head) 



Various metals should 
be tried. Only one 
acid need be used. 
Dilute hydrochloric 
or s^jfchuric acid is 
suitable . 

The acid is ' 
introduced at this 
stage merely as a 
hydrogen - containing 
5ubstance 

Here a further 
gradation of reactivity 
is obtained., " • 



(P) Actions of metals 
on dilute acid. 



9.6 



Acids and 
alkalis 



Definitions. of ^acid' 
and ^alkali I are not 
required and referance 
to acidic and basic 
oxides need not be . 
made . 



■ (P) Common (household 
etc) acids and 
alkalis tested with 
pH paper 



pH as 
degree of 

acidity 

and alkalinity 



pH paper (universal 
indicator) rolls is 
is used, to show 
degree of acidity 
or alkalinity of 
cominon household 
acids and alkalis 
such as lemon juice, ' 
vinegar, soap powders, 
indigestion remedies, 
etc. 



neutralisation 



Thi:^^ should be treated 
very simply as acid 
' cancelling out * 
alkali . 



(P) NeutrrTlisation 
ext)eriments . 



Quantitative ideas (p) Simple quantitative 
should hov/ever, be experiments on 

established usinc: neutralisation, 
graduated pl^^^^tic 
syringe 3 , bure t te s 
etc . 

This is to bring 
home the idea that 
a fixed mass of acid 
(solute) will 
neutralise a fixed 
mass of given alkali 
(solute) . 



Salt 

formation 



Only the method by 
acid-alkali 
neutralisation is 
required here. 

Help pupils to drav; 
the conclusion that: 



(P) Preparation of 2 or 3 
salts using dilute 
hydrochloric; sulphuric 
and nitric acids with 
sodium, potasitun or 
ammonium hydroxides. 



an acid + an alkali 
— > a salt + water 



Avoid the use of the 
v/ord ^ strength^ in 
discussing acids and 
alkalis • However, the 
word ^ concentration' 
may be used. 

No tonic theory is 
re Quired here . 



Section 10 ; DETECTING THE ErV'IROiMENT 

The sensoxy nerves and their limitations are considered here. 
Subjective" anomSLLies are pointed out. The physics of light and sound is 
treated observe tionally. No attempt is made to interpret them in terms 
of rhotons or \vr,ves. 



Syllabur 



)tes 



Suggested Practical 
Work 



10.1 Rectalineal 
( DroT;a^tiorj 
of li.^hT ) 



Light rays are 
observed to 
travel in straight 
lines in a luiiform 
mediuni. 



(■P/b) Sijnple experiment 
with candle and 
cardboard or v/ith 
rubber tubing. 



10.2 Reflection " 
of li<3:ht on 
^:lane surfcices 



(a) Angle cf 
incidence 
equals ^^n^rle 
of reflection 



^imple light boxes 
or brigiit torchli^t 
as source of light 



(?) Experiments with 
plane mirrors and 
lig5:it rays.- 



(b) Characteristics 
of images 
formed in plane 
mirrors 

10.3 Ray-tracinfi: 



Rays can be trvCced 
through prisms, and 
then convex lenses 
of different 
curvatures . 

Relate position of 
focus to curvature 
qualitatively. 



(P) Using ray boxes and 
prisms trace rays 
through ■ prisms base 
to base, then 
through converging 
lenses 



10.4 The eye and 
light 

(a) Structure of 
the eye in 
relation to 
si^t 
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(b) Relative 

curvature of 
lens to 
muscles of 
eye 



Observe parts of 
eye: eye lens, iris, 
choroid coat, optic 
nerve, a^eous 
humour i vitreous 
humour, etc. 

Establish how the 
eye muscles can 
change the shape 
of the lens. 



(P) Dissection of goat' 
eye 



(F) Squeeze eye lens to 
show shape can be 
altered. 



(c) The pin-hole 
camera and 
the eye 



Starting with the 
pin-hole camera 
study the role of 
converging (convex) 
in focussing light 
on a photographic 
film. This' work 
can then he applied 
to hotha camera and 
the eye. 

Resemblence of eye 
to camera; lens, 
blackened interior, 
light-sensitive 
surface etc, 
I^ifference in method 
of focussing in the 
eve and the camera. 



(P) Making of pin-hole 
camera etc* 

(p) Examinations of the 
structure and 
functions of parts 
of a lens camera 



(P) Model of eye using 
large flask or a 
variable-focus eye 
model. 



10.5 Vision; some 
limitations 

(a) colour 
blindness 

(b) blind spot 

(c) single-eye 
and stereo- 
vision 

(d) optical 
illusions in 
shapes and 
colours 

(e) persistence 
of vision 



These limitations 
are to be discussed 
briefly to bring out 
the fact that 
sometimes accepted 
signals breakdown 
and the eye gives 
the wrong message 
to the brain 

Colour is seen only 
in the centre of 
the retina. 



(P)* Colour vision test 
cards, 

(S) Experiments to 

demonstrate other 
limitations of 
vision, e.g. (b) 

to (e) 



10,6 Vision; some 
defects 



(a) short sight 

(b) long sight 



(c) correction of 
shortsight 
and longs ight 




Further work v/ith 
prisms leading to 
the understanding of 
the behaviour of 
diverging (concave) 
lenses . 

A brief treatment 
of these sub-topics 
.and ho'.y these 
defects are corrected 
by using suitable 
lenses (only 
qualitative 
treatment is expected) 



(p) 



(D) 



Ray tracing through 
prisms, apex to apex, 
then through 
diverging lenses, 
using ray boxes* 



Model of eye using 
large flask with 
appropriate lenses to 
show clearly the cause 
of short- si^t and 
long-sight* Then use 
lenses to correct 
defects* 



Sources 
sourjd 



01 



The structure of the 
ear is studied in 
rela:tion to the 
de'tection of sound. 

Discuss to bring 
out the function of 
the bones in the 
ri'.iddle ear. 

Various sound 
sources studied to 
show that sound is 
caused by vibri^tion. 

Energ>^ changes 
involved may be 
discussed. 



(D) Examine model of ear, 
etc . 



(P/S) Sources of sound 
vibration 



(D) Electric cell or 
clapper in vacuum 



TransTTiission 
CI sound 



The need for 

material medium 

for the transmission 

of sourid is demonstrated 



^0,3 Hearing! some 

liiriitations and ' 
defects 

Frequency and 
itch- 



Loss of 

sens: tivity 
to h5. ^?*bo.r 
£vQ ri u en c i 
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Variation of pitch 
with number of 
vibrations per 
second i.e. 
frequency. 

The unit of frequency 
is Herts (Hz) . 

The human ear can 
deiect sound of only 
a certain ranj^e of 
frequencies. As a 
person grows older 
the higher frequency 
range cannot be ■ 
defected. 

1^ is cuss the causes of 
this including possible 
ones for deafness;. 

A large-scale, 
demonstrati on can 
be given at the 
upper threshold of 
hearing using the 
group plot of. 
distribution .curve... 
(Uote that this 
experiment is also,, , 
limited by the 
apparatus especially. . 
by the loudspeaker.' 
used.) 



(D/S) Use of \imple objects, 
2rules 5 elastic bands, 
etc. 

vary tension and 
length to increase 
frequency. 



(D) Using a signal 
generator, a 
loudspeaker and a 
CRO. 



lance - Thtr ir.oort-.nce of (p) Detection hy puril 

— ^ (blinc folded) of tr 

tx'on-rrt.ios of e-:::'S 



airecoion oi sc 



i ::) the r.3'-'d for a (P) Blindfold rupil and 
no::v i.n?.tion of F^sh g^-ntly, ("ote 

/^i.r-^ls e.g. eye difficulty 
r.-rec-svo^e, muccle experienced by the 



pujril to balv.nce 
hiniself , 



I^isc'.:5s briefly (P) Spin puril cn chair, 

::he role of the etc. Ask hin to note 

senil-circular direction of movement M 

c-snais in the ear of room iininedistely ^ 

on sto"C"cin^. 



10 JO The Neivous 
system 

{ -.) 'I'he central 
nervous 



■^iscussion on 
functions and in 
imp 0 rt nee of the 
brain hue. the 
sr.inal cord. 



models and films, 
available, on xhe 
central nervous 
systeiT:. 



Bel^te to the sense 
of he^-.ring, balance 
c.nd si.-^ht to certain 
nerve centres of 
the brain. 




{]:•) The surface 

nervous system 

(i) centre 
of taste 



of smell 



(iii) areas 



sensitive 
to ' touch ' 
and pain 



(iv) reflex 



Indicate the narrov; 
region of the mouth 
sensitive to taste and 
and the range of this 
regi on. 



- Note the grrer-t 
increase in t"-.; n ge 
and vs riety 
compared 'A'ith taste 

- Mote the wide areas 
on the body, 
sensitive to * touch' 
and also the relative 
sensitivity. 

- Discuss also the 



(f) Map the regions of 
taste on the tongue 
using sweet, bitter, 
bitter and sour 
substances . 

(?) Eliminate sight and 
smell and then ask 
for' the description 
of taste of a 
variety of foods and 
drinks . 

(?) Eliminate sight and 
taste, Then atsk for 
the description of 
smells . 

X?) Plot » touch' (::ain) 
nerve endings* 



fP) Tap V>^oo r^y A-rpViniPS 



( t) the nsT'd for a 
coin--'ination of 
sl^r^als e.g. eye 
pressure, muscle 
tension, sound. 

- I^iscuss brieflj- 
the role of the 
semi-circular 
canals in the ear 



(P) Blindfold nipii and 
push gently, (Note 
difficulty 
experienced by the 
pupil to balance 
himself. 

(F) Spin pupil on chair, 
etc. Ask him to note 
direction of movement M 
of room immediately ^ 
on stopping. 



10.10 The Her/ous 
system 

The central 
nervous 
system 



(h) The surface 
*' nervous system 

(i) centre, 
of taste 



centre 
of smell 



(iii) areas 

sensitive 
to * touch * 
and pain 



(iv) reflex 
action, 
voluntary 
and 

involuntary 
reactions 



•L'iscassion on 
functions and in 
importance of the 
brain and the 
spinal cord. 

Eelate to the sense 
of hearing, balance 
and si^^ht to cert-jiin 
nerve centres of 
the brain. 



Indicate the narrow 
region of the mouth 
sensitive to taste and 
and the range of this 
region. 



(D) 



(F) 



(P) 
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Note the grest 
increase in range 
and variety 
compared with taste 

Note the wide areas 
on the body, 
sensitive to 'touch' 
and also the relistive 
sensitivity. 

Discuss also the 
various levels of 
control that the 
human has over his 
nervous system i.e. 
breathing, bladder 
and sphincter 
control etc. 



(p) 



Models and films, if 
available, on the 
central nervous 
system. 



Map the regions of 
taste on the tongue 
using sweet, bitter, 
bitter and sour 
substances. 

Eliminate sight and 
smell and then ask 
for the description 
of taste of a 
variety of foods and 
drinks. 

Eliminate sight and 
taste. Then ask for 
the description of 
smells . 



\^) Plot 'touch' (pain) 
nerve endings. 



(P) Tap knee or Archilles 
heel reflex. Ask for 
resistance, then tap 
again. 



(v) liniitavior. 
to the 
v/orkinf of 

endings 



discuss briefly 
also the effects 
of alcohols and 
drugs on body 
control etc* 



(P/d) Shine li^t on 

iris; note reaction 

(P) ^^eaction times. 

(D) Films on effects of 
drugs etc. 

(d) Effort of alcohol on 
animals like mice, 
hamster, web-spinning 
spider, etc. Films on 
this topic. 

(P) (Revision) 

Liinl tat '.ons of the 
h'uinaii senses 



Section 11 ; SOEgENTS Am SOLUTES 

Changes of state are revised zo introduce the water cycle * This 
leads to the consider'. tion of ' imrurities' of various kinds (including 
llviae orgi-nit^ms lii v/c-. ^er -ourplies) and the various methods of vrarer 
purification. This leads in turn to the study of solutions in waiter and 
other solvents and to r^rief r^ontion of colloias and emulsions . Colloids 
and emulsions are included bec^ use of their pr- ctical significance. 



Syllabus Topics 



Notes 



Suggested Practical Work 



11.1 The ^ water cycle ' 

(a) Change of 
state of 
water 



Only a brief 
discussion is 
necessary here 



- Temperatures at 
which these changes 
of state occur should 
be noted. 



(P) Heat: ice v^ater 
steam 

Cool: steam — ^ water 
— ^ ice . 




(b) onditions 

for evaporation 



Energy ch:?.nges 
involved may be 
discussed. 

These conditions are 
investigated 
experimentally . 

Explanation for 
evaporation in terms 
of molecules and 
energy changes 



(P) Place moist blotting 
paper , cloth , coloured 
liruids on glass 
blides in different 
conditions and measure 
time for evai:oration 



Cloud and 
mist 

formation. 
Rainfall 



It should be noted 
that. the area of 
paper, cloth etc oi 
volume of liquid 
drops exposed are 
variables . 

Emphasise that ' . 
clouds and niist 
are not in the 
gaseous state : 



(D) Sudden expansion of 
moist air into 
evacuated bell jar or 
vri^ichester bottle undai 
■'■res S''j_re . 



Drinking 
water and 
its 

purification 



■Organisms in 
water 



- S 



ources 
water: 



of drinking 



river 

pond ■ . : , 
v/ell 

Discuss the 
purification of water 
for drinking 
p'orposes. The fact 
that drinking water 
need not be chemically 
pure should be 
stressed. 

Visits to reservoir 
and water works is 
useful or use. film 
material as aids. ; 

Also show that these 
organisms can be ; 
killed by. boiiing 
the water 



(P/L) Pl'-ce thermometer bulb 
■1 z iTiOU t h 0 f b i eye 1 e 
valve outlet of syringe 
etc, 

(E) Four pond water down 
. filter column set up as 
section of soil . to act 
as filter bed. 
Evaporate part of f 
filtrate to dryness. 



(P) Examine remainder of 
filtrate under 
microscope or v/ith 
microprojection. 

Chloride water: sample 
and reexamine . 



Sea water 



The nature of sea 
water' can be deal i: 
with here "or in ^ 
Section 1^. 

Relate to water . 
supply. 

Distillation as -a 
method of . . 
purification. 



'p) Distillation^ 
experiments/ 



Solubility^ in ; 
■ayre ous s o 1 vent s 

Saturated : - 
solutions ■ 



Limits to solubility 
of- any one subtance , 



(p) 



Repeated addition of 
e.g. 1 of sample to 

20 cm"^ water ..sitil ■ 
saturation. 



(b) Variation 

of solubility 



(c) Praetors 

affecting 
rate of 
solution 

(i) particle size 
(ii) stirring 
(iii) tempera txire 



(d) Factors 

affecting 
solubility o^ 
a substance 



(e) Energy 

changes on 
solutions. 



Thero no need 
heer zo define 
'solubility' 

This is intended as 
a pieco of work in 
which pupils oan 
design experiments 
to test their o^tl 
predictions , 

Expls nation can be 
given in kinetic 
temis . 

In this case only 
temperature need 
be considered • 

Crystal grov/ing may 
form a longer-texm 
project here , if 
desired. 

Exothermic and 
endothermic changes 
introduced as heat 
releasing and heat 
absorbing 
reactions . 



(p) Variety of salts 
treated as in the 
above . 

(P) Experiments with 

suitable ^ controls ' 



(p) Samp as above 



(P) Dissolve e.g. calcium 
chloride , ammoniiun 
nitrate, sodium 
hydroxide and take 
temperatiire. 



11.3 Non-a^eouLS 
solvents 



(a) Solubility 



(b) Extraction 



Solvents to be used 
may be as follows, 
alcohol, acetone , 
petrol , kerosene , 
carbon tetrachloride. 

Relate to dry 
cleaning and 
household cleaning. 

As a process of 
separating soluble 
from insoluble 
substances . 

Paper chromatography 
as a method of 
separation and 
identification 



(P) Dissolving iodine, t?r, 
grease, shellac, nail 
varnish, . etc . 

(P) Remove of stains on 
fabric etc. 



(p) Experiments on 

separating soluble from 
ins o lubl e subs t anc e s 



.(P) Separation 01 a dye 

mijcture (e,i2' screened 
methyl orange, fountain 
pen ink, etc.) using 
strips 6£ paper, 
blackboard chalk, e;c. 



11 #4 Emulsions and 
colloids 

(a) simple 

emulsions . 



ERIC 



Only a brief study 
is intended here, 
e«g. to show that 
apparent solutions 
are not necessarily 
so* 



(P) Make simple emulsions 
e.g. oil and soap with 
water, oil and vinegar, 
with mustard, hair cream, 
hand cream . 



(b) emulsifying 
agents 



(c) Tyndall.. 
effect 



;i.aea oi. an ■ 
eiiralsifying agent 
is introduced . e ,g, 
soap in; oil and' ; 
water (haircream) ; 
■dry mustard in oil 
and vinegar (salad 
dressing) 

This is a simple 

water to identify a 

colloid and to 
' distinguish it 
, from a tiTue 

solution. : ■ . ■ , 

Iron (ill') chloride 
hydrofyses in water 
to form iron (ill ) 
hydroxide: colloid.. ■ 



(P) Tyndall test. Use 

starch ^solution' or 
iron (ill) chloride 
' solution' . Compare 
with copper (ll) 
. sulphate or other . 
salt .solution. ' 



11.5 The process 
of digestion 
■ and absorption 



This requires a^ 
brief study of the ^ 
importance, of water- 
and. solutions in a 
living system and. 
is treated integrally 
v/ith ^The Transport 
Systems V in the ; next ^ 
section. 



'Section 12 t^v :. : F AND THE TRANSPORT SYSTEMS 

:;'y:r'\^-'-,.//l^hXs- section looks at various types of-food, methods of feeding 
and the ways of getting the food to the proper state and loca tions for 
dige:stion to occur. It therefore looks at, v/ays In which material taken 
in (a.bsorbe,d) as food is transported throughout the body and any waste • 
material produced is removed, 

: The transport systems in some plants is also briefly treated in 
this section/:.: .': / 



.Sjrllabusr Notes Suggested Practical V^rk 



(a) Types of food 
■ ; (i) : C arb ohydra tes 

: (ii) fats 



These include the (P) , Food tests on 

sugars an^ starches • ' ■ ^^^^^^^ glucose, 

- -for energy - •.fats and proteins- 

These are for enerOT ■ . .-, ^ • 

^•■xy;::^v'::.;:::^ ■ " ■ ; :^., ;./.v; :;::.oy- pupils , using 



?gents e::.uj.sifying agent 

:* 3 introduced e.g. 
soap in oil and 
water (haircream); 
dry mustard in oil 
and vinegar (salad 
dressing) 

(c) Tyndail - This is a simple (P) Tyndall test. Use 

effect v/ater to identify a starch 'solution' or 

colloid and to iron (ill) chloride 

distinguish it ^solution'. Compare 

from a true with copper (ll) 

solution. sulnhate or other 



Iron (ill) chloride 
hydrofyses in water 
to fonii iron (ill) 
hydroxide colloid. 



salt solution. 



11.5 The process - This requires a 

of digestion brief stu(^y of the 

and absorption importance of water 

and solutions in a 
living system and 
is treated integrally 
v;ith 'The Transport 
Systems' in the next 
section. 



Section 12: 



FOOD AND THE TRANSPORT SYSTEMS 



This section looks at various types of food,- methods of feeding 
and the ways of getting the food to the proper state and locations for 
digestion to occur. It therefore looks at v/ays in which material taken 
in (absorbed) as food is transported throughout the body and any waste 
material produced is removed. 

The transport systems in some plants is also briefly treated in 
this section* 



Syllabus Topic 



Notes 



Suggested Practical Work 




(a) Types of^food 
(i) Carbohydrates 



(ii) fats 
(iii) proteins 



These include the 
sugar s starches 

for energy 

These are for energy 

These are for growth 
and repair of body 
tissues and also 
for energy 



(p) Food tests on 

(a) starch, glucose, 
fats and proteins 

(b) foods brought 
by pupils using 

(i) iodine 
solution 
(starch) 



(iv) minerals 



(iv) 



minerals, 
. vit^amins 
. irougha^e , 
water 



(b) Balanced 
diet 



3rif^i ..'-ference is to 



Brief reference is to 
be made to their 
im-oortr.nce 



its im.portance is to 
be discussed 



(ii) Benedict's 
solution 
(sugar) 

(iii) Millon' s 

reagent or 
Bi0ret test 
; (protei^n) 

(iv) filter -raper 
or ethanol 
entrac L- 
emulsion 
(fats) , 



(a) 



'Teeth and feel in,-? 



(b) 



(c) 



Structure of 
a tooth 



bypes of 
beeth 



Cc-re of 
teeth 



Provide simple diagram .(B) 

of a tooth in 

longitudinal section 

to show enamel 

dentine , pulp, crov.n 

and root. 

Biscuss their relation 
to diet and method 
of feeding* 

Mention the importance ■ (P) 
of minerals including . 
fluorides in the 
building of strong 
teeth. 



Examine single teeth 
ano. dentition of a 
flesh-eater and a 
pi ant -eater, inc lud i ng 
man. ^ Note the action 
of jaw in e^ch.case.. 



Examine action of 
substances .. that.., 
contribute to tooth 
decay e.g. acids, 
Action of toothpaste. 



12.3 Other method 
of feeding 



A i brief look^ at 
.feeding methods of 
some invertebrates 



(P) Ob serve feeding method 
and mouthparts of 
grrsshopper, cockroach 
housefly,, moscjj.it o, 
fish, frog, leech, eoc 

(P) Ciliary feeding in 

cockles etc. — move- 
ment of particles 
or gills observed 
under binocular 
microscope , if 
available . 



12.4 

(a) 

.:.(b) 




Digestive 
system of 

a mammal ■ 

small .pond 
animals 



Froyide simple diagram 
of digestive system of 
,hum?:n being for 
discussion follbvdng 
demonstrations. 



(b) Examine of a . small 
dissected mammal 
to shov/ alimentary 
tract , 

(P) Examine small pond • 
animals xmoer the 
microscope (low- 
. . power) to shcvr the • 
gut, and its muscle 
.. movemen t (e.g. Bs phnia 
: . ■ ■ "..ehironomus • Rodif ers ) 



12.5 The Tprocess 
of di^-estion 



Note that most foods 
are complex and 
insoluble . 



(a) P-jJiction of 
the system 



(b) Action 

of enzymes 
in ^ 

(i) the mouth 



(ii) the 

stomach 



(iii) the small 
intestine 



This is to break 
dov/n complex substances 
to simpler soluble 
Gv.bst'nces which can 
the diffiise throiigh 
the v.-alls of the small 
intestines into the , 

o (Food in the 
3 ir* a i 1 i h t e s t i ne is 
still 'outside' the 
body , ) 

Breakdown of food is 
both mechanical and 
chemical 

Note : Care .must be taken 
not to confuse the • 
diffusion process v;ith 
osmotic pressure effects 
which are also taking 
place • 

Enzymes are regarded 
here merely as a;Tents 
in hydrolysis 

Since salivary amylase 
(pt^iiin) may be absent 
from saliva of some 
pupils two members 
of a group should 
contribute 

Diastase may be 
extracted from 
germinating barley 
- (or ..bought from a 
chemical supplier). 

In the small intestine, , 
:?roducts having 
diffused through the 
v;all are carried to 
all cells by the 
blood stream and used 
for ener£cy and . 
grovvth 



(d/P) Visking ^ sausage^ , 
v;ith starch and . 
glucose inside 
demonstration 
diffusion of smaller 
molecules. 



(p) Saliva and starch 
or diastase and 
starch v;ith a 
control . 



(p) 



Digestion process in 
the stomach. 
Hydrochloric acid, 
rennin, pepsin or 
milk, etc. 



(P) Starch and diastase 
in visking tubing 



12.6 The need for 
a transport 
system . ;. 

(a) absorption* 



ERLC 



Absorption of food in 
the small intestine 



Visking tubing 
experiments and ' 
diffusion experiments 
(Brovmian movement) 
— revision 



Liscv.ss how food is 
assiiTiilatecl* Also 
the path taken by 
the digested food 
from the small 
intestine to all 
^oaxts of the body. 



1 i. . 7 Types of trans-oort 
3?.'*s terns 



T ranpr or t 
of materials 
in r/lants 



S teaiTiin^T in 
plavits and 
uriicelliilar 
orga-fiisms 



Mrcvilaticn 
j: higher 
iiiimals 



Probl^^Ti^. of water 
loss and gain 
applied to a 
variet%^ of organisms 
(Avoid details of 
structure) . . 

OrganisKis may be 
stained (e.g. v^ith 
Congo Ked) for 
clearer observation 



Transporting fluid 
may or may not be 
enclosed in blood 
vessels . 



(S) Plant materials: dye 
experiment . Use 
hard lens to inspect 
plant materials 
(tranverse and 
longitudinal sections) 

(S) Microscopic examination 
of streaming in 
pondweed (Hydrilla) and 
animal materials. 
Also Parampeciiam and- 
other streaming. 



(P/B) Blood circulation 
' ' tail of goldfish, 
. tadpole or yoting 
guppies. 



(d) Circiilation 
.in^-'hiunan 
beings ■ , 

(i) circulatory 
system 



ii ) . ir-unction. of 
blood 



Pump (heart) 5 valves, 
■ and vessels 



PiHiction of haemoglobin 
to be discussed, also 
double function of .a 
circulatory system 
i.e* .■ 

(i) -transport 
(ii) gas exchange 



(P) Action of valves in 
arm veins. • 

(d) Goat's heart: to shov; 
structure and one-way 
action of valves. 

(p) Physical activity and 
the rate' of heart 
beat 



(d/P) Blood components 
also examination of 
a sample under 
microscope. 



12.8 Excretion. 
and \ 

Elimination 
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Getting rid "of body 
wastes in animals and 
plants . 

T each ing ca n b e gin 
either from the fate, 
of digested food or 
wi th the f unc t ion of 
the lungs . in a , 
■circulatory ; system. 



cf colon, 
liver*} 

1-0 ngs and 
skin 



Distinrraish betv/een 
excretion and 
elimiricition as 
f ollov/s : 

(a) Excretions 
extracting wastes 
from a circulatory^ 
medi-um and passing 
them to a 
temporary depot 
before 
elimination, 

(b) Elimination; 
getting rid of 
wastes more or 
less mechanically 



(D) Latex injection of ' 
fresh goat's kidney, 
if possible. 



(P) Breath out into lime 
water / bicarbonate 
indicator. 



of skin- 



Rouites by 
which vvaste 
materials 
leaTC the 
body 



0'::e function is 
regulating body 
temperature 



Animals : definite 
excretor-/ system 
faeces and urine 



Plants : No definite 
excretoiry system 
(of respiration) but 
leaf fall may be 
considered as an 
example of 
elimination 

Some excretory plant 
products are: 
essential oil, gums, 
resins, pignents , 
and oxalic acid, 
e.g. in tomato and 
rhubarb 



(p) .Weight of sweat 

produced per square , 
metre on different 
parts of the body. 

(p) Acetone or alcohol 
(methylated spirit) 
■ on back of hand.- 

(P) Vfater gain or loss 
in human body 

(d) 'Dissection' of owl 
pellets, if possible 



(b) Examine samples 
collected. 



Section 13: 



MORE ABOUT ELECTRICITY 



In this section on electricicy (and some magnetism) the 
knowledge' gained is applied to everyday situations. In addition 
some electroTnagnetisn is added in order to touch upon the motor, 
dynamo and alternating current*' 



Syllabus Topic 



13 • 1 Electrici ty 

in the home 

(a) Conductors 
and insula- 
tors. 



(b) Methods of 
wirinjr 



(c) wiring plugs 



(d) Main's 



voltage 



(e) Earthing 



(f) Fuse- 

(g) Fover- 
rating 



ERIC 



■A revision on work bep.an in 



bee tion d 



No mains supply to be used ^ 
but: establish the idea of 
household circuits 



Connecting plugs, to leads. 
Both interaational colour 
, cpd^es and 'old^ colour codes 
should be introduced, 

Int er na t i onal d £t : 

Earth: Yellow./green stripes 
Live: Brovm 
Neutral ; Red.. -: . . 

^Old' code 

, Earth: Green , ' 

' Live : Red 

: NeutralrElack ' 

:Do's and dont^s at r.ains voltage 
voltages, r^iscuss Lembaga 
Xetrik "ec>ara narrnhlet on 
''SafetVV " 



Use of earth'-wire and 
/lightning conductor 

The use of fuses of correct . 
rating to be discussed* , . 

Power-r a t i.ng of v ar i ous hous e~ 
hold appliances. Simple 
; nuiherial :probrems^.^^ 

Power supply . information that 
1 ; . KW-h- «s 1 unit: of electrical . 



(p) Circuit boards with bulbs show . 
also that electrolytes can 
conduct electricity . 

(p) (a) Join 1, 2 and then 3 bulbs-: 
in series and then in 
parallel with one cell to, 
compare brightness. 

(h) Include faulty lamp bulb in 
each of the above circuits. 

(p) Circuit boards with parallel 

branches. Total current related 
to number of branches added. 

(p) Use 5A3 3 - pin plugs, car head 
lamp bulb and S.B.C. lampholder. 



Suggested Practical Uork 



(^) Van de Croaf p;enerator discharge 
at points • 



(D) Household appliances connected, to 
kilowatt - hour m,eter or 

(P/D) '48W and 6,W bulb with- joules 
. meter (12 volt D..C, input) 



some electroiDagnetisn is added in order to touch: upon the motor, 
dyhar.o and alternating current. 



Syllabus Topic 



13V1. Electricity 
in the hope 

(a) Conductors 
and insula-" 
tors. 

(b) Methods of 
wiring 



Notes 



(c) Wiring plugs 



(d) Main's 
voltage 



(e) Earthing 



(f) Fuse - 
.■. : . rating 

(g) Fover- 
rating 



ERIC 



A revision on work bep-.an in 
Section 8 



No mains supply to be used, 
but establish the idea of 
household circuits 



Suggested Practical Work 



Connecting plugs to leads. 
Both inter'aational colour 
codes and * old ' colour codes 
should be introduced, 

In t er n a t i o n fJL^ Co d e : 

Earth: Yellow/green stripes 
Live: BroTO 
Neutral ; Red 

^QldV code 

Earth: Green 
Live: Red 
Neutral ^ Black 

Do^s and dont's at rains voltage 
voltages. Discuss Lembaga 
Letrik. ^.'e.sara pamphlet on 



Use of earth-n'Tire' and 
lightning conductor 

The- use of fuses of correct 
rating to be discussed. 

Power*~rating of various house- 
hold appliances. Simple 
numerial problems .may be givea 

Power supply inforTnation that 
1 KW-h 1 unit of electrical 

r^^^.A. Power m 

Use this to calculate fuse- 
values and cost of; using 
electrical appliances - 



(^)\ Circuit boards with bulbs show. 
■ also that elejctrolytes can 
conduct electricity. 

i(p) (a) Join 1, 2 and then 3 bulbs 
j in series and then in 

parallel vith one cell to 
Gcm.pare brightness. 

(b) Include faulty lamp bulb in 
each of the above circuits. 

(p) Circuit boards with parallel 

branches. Total current related 
to nurrber of branches added. 

(p) Use 5A, 3 - pin plugs, car head 
lar.p bulb and S. B.C. larapholder-*- 



Van de Croaf generator discharge 
at points. 



fD) Household appliances connected to 
kilowatt ~ hour meter or 

(P/D) 48W and 6W bulb with joules ■ v 
TT^eter (12 volt B.C. inp\it) 



13»2 Introduction 
to electronics 



(a) Conductors and 
insulators. 



(b) One "" way 
conduction 



(c) Ion is at ion in 
discharge 
tubes 



13 • 3 Introduction 

to. electroma g"- 
net ism 

(a) Erectromagne- 
tic effects. 



(b) Electro- 
magnets 

(c) Force on a 
conductor 



(d) Electric 
bell 

(e) Electric 
meter 

(f) Electric 
motor 



13 • 4 Electric 



ERIC 



Supply ; ■ 

Generation of 
current. 



Revise - electros tat ics and 
electrons (see Section 8) 



Ifenticn the use of divides 
and transistors in radios, 
rectifiers > and battery 
chargers etc) 

Use of one-vay conduction in 
cathode - ray oscillo- 
scope ( CR.O) 

Deflect spot. Idea of 
scanning and persistence 
of vision 

No theory on ionisation to 
I be discussed. 
Contrasts with filament lair^.p 
bulbs. Advantages - low 
wattage, higher efficiency etc* 



(P) 
(D) 
CD) 

(D); 
(D) 

(D) 
(D) 



There is opportunity here to 
improvise apparatiis* 



(P) 



CP) 

(P) 



There is opportunity here to 
improvise apparatus. 

Simple toys- or lobby kits may 
be iised effectively 

Thi s may be us ed t o d emon s t r a t e 
electrical energy ^ mecha- 

nical energy • 

D isp 1 ay , if pos s ib le , : mod els 
and pictures of different 
types of motor etc. . 



Mechanical energy 
el ec t r ica 1 energy , 



■CP) 
(P) 



CP) Construction of a model motor. 



Simple electroscope used to/ 
identify charges. 

Discharge of electroscope by 
conductors 

Discharge electrostatic machine 
by path including microammeter, 

Divide with milliammeter in 
series . 



(a) Maltese - cross tube on 
E.H.T. 

Cb) Deflect beam by magnet. 
C. 11. 0. experiments 



Evacuate discharge tube to show 
glow, (Use E.H.T. power pack 
not induction coil) 

Fluorescent lamp tubes , pilot 
bulbs etc. 



Magnetic effect of a 

(a) straight wire 

(b) a coil carrying a current. 
Behaviour of coil- carrying a 
current. 

Make e lec tromagne t s us ing U-shaped 
and bar soft iron. 

Ca) Ftjrce on a wire carrying a 
current across a magnetic 
field - 'catapult force' 

Cb) Aluminium tape between poles 
of U-Tnagnets . 

Construction and ^working of an 
electric bell. 

Gonstruction of moving coil 
meter. 



P) Dynamo using motor in 
reverse. 



Idea of alter- 
nating current 
(A.C) 



No theory - only simple idea 
that current is flowing in 
either direction. 



Change of 
current 
direction 
and streng- 
th* 



(D/P) Connect coil to a centre- 
zero galvanometer and 
move bar magnet in coil. 



(D) Bicycle dynamo centre 
zero galv2.nometer and 
bulb in series. 



Section U : . SUPPORT: mP MOVE>tEyfT : 

This section attempts to establish the concepts of force and 
work by operating them in various situations including the human 
itame*/ The suitability of various animals, and plants to support 
the forces which they experience is also considered. 



Syllabus Topic 



Notes 



Suggested Practical Work 



14. 1 Idea of force 



(a) Some examples • 



(b) Idea of 

friction' 



A force is introduce as lifting, 
pulling, pushing, stretching, 
compressing or turning. 

Push-put effect on shape • ■ 
Hffection notion* 

Idea of ' friction' in passing 
Pupils ray find difficulty in 
realising that a body can main- 
tain uniform motion without some 
unbalanced force to keep it 
moving. 



(P) Plasticene, springs, 
elastic bands, latex 
foam etc* 

(P) Change of speed and for 
direction/ 

(D) *Prictionless' motion 

using air-'pucks (balloon" 
type preferable) or object 
on polystyrene beads. 



(c) Force due to 
^rravity 



It may be necessary to establish 
that tall of a body is not due to 
the magnetic force or the air 
pushing it down - both common but 
erroneous, ideas. 



i (^) 'Guinea and feather^ 
i experiment* 



(d) 'Measuring 
force 



Investigation of springs 
balance . 

Introduction to the unit of force 
the *newton* (N) 



Spring ; (P) 



Making and providing 

a scale for a spring (or 

elastic band) balance^ 



(e) Turning 
effect of 
forces 



Turn, twist. 

Lever ^s a force rrultiplier. 
Pupils can be left to find a 
simple relationship, T7hich can 
then be seen to be relevant to 
everyday experience of 'leverage' 



1 (P) The law of lever experiment. 



(D) Turning effect of forces, 



(f) Pairs of 
forces 



Simple observations and discussion ! (v»/S) 

■ i 

■Remove the mistaken idea, that a j 
rocket needs air to push against | 
(c.f • a jet plane) in order to ' j 
move forward. I 



Water rocket, sausage 
balloon, exploding trolleys 



14..2 york and 
energy 



(a) Tdea of 
work . . , 



O ■ 

ERiC 



: In section 3 , various forms of 
energy and their interconversions 
were investigated. 

;The idea, of T^Tork is = n introduced 
as a measure of energy transferred, 

-(^or example,: in . lifting a brick,..: . 
the energy in the muscles to ; 
^potential -3ner^ of the brick is :/ 

■;;^rork:^dpne)/^^^^^^ '■^/■'^ ■'■■'v-.- ■■■'■■■■^ 

■Ty<5rk: donev = v moved 



:(^) transfer of energy in 
lifting load. 



(P) Energy transferred in 
climbing stairs. 



Syllabus Topic 



Notes 



Suggested Practical Work 



.14. 1 Idea of force 



(a) ; Some examples. 



(b) Idea of 
V friction' 



(c) Force due to 
^^ravity 



(d) 'Measuring 
force 



(e) Turning 
effect of 
forces 



(f) Pairs of 
forces 



14, 2 IJork and 
energy 



(a) Idea of 
work 
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A force is introduce as lifting, 
pulling, pushing, stretching, ■ 
compressing or turning. 

Push-put effect on shape . 
Ff£ectina notion* 



I (D) 



Idea of ^friction' in passing 
Pupils ray find difficulty in 
realising that a body can rain- 
tain unif orn motion without sore 
unbalanced force to keep it 
moving. 



It may be necessary to establish ! (^) 

that tall of a body is not due to ^ 

the magnetic force or the air ? 

pushinv; it down - both corrnon but • 

erroneous , ideas . ! 



Investigation of springs. Spring | 
balance. • 

Introduction to the unit of force 
the 'newtonT (N) i 

Turn, twist . 

Lever as a f orce rrultipl ier . 
Pupils can be left to find a 
simnle relationship, vhich can 
then be seen to be relevant to 
everyday experience of 'leverage' 



(P) 



(P) 



Simple observations and discussion ; (T^/S) 
■ .]■■..■ 
Remove the nistalven idea, that a ( 
rocket 'needs air to push against I 
(c.f. a jet plane) in order to j 
move forward. i 

! 

In section .3 various forr?; of i (^) 

energy and their interconversions 
were investigated. 

The idea of vork is now introduced (?) 
as a neasure of energy transferred. 

(For example, in lifting, a brick, 
the energy in the muscles to 
potential energy of the brick is 
work done) 

Work done ^ Force x distance roved 
in the direction on 
. ■ force : ■ ■ 
Unit of work is the joule 
joule «; ftevt on X metre 



Plasticene, springs, 
elastic bands, latex 
foam etc. 

Change of speed and for 
direction. 

*Frictionless ' motion 
using air-pucks (balloon- 
type preferable) or obj ect 
on polystyrene beads., 



'Guinea and feather' 
experiment . 



Making and providing 

a scale for a spring (or 

elastic band) balance. 



The law of lever experiment. 



Turning effect of forces. 



Water rocket, sausage 
balloon, exploding trolleys 



Transfer of energy in 
lifting load. 



Energy transferred in 
clinbing stairs. 



(c) SirplG 
T^cchines 



1 ^ • 3 Snppor t in 
] an t s 



(a) I.and in- 
vertebrates , 



(b) 



vertebrater. 



(c) 



.'.quuL 1 c 
vert pirates 



(d) 'Centre of 

p.ravity' of 
animals 

(e) Stability in 
animals. 

14.5 Muscles and 
• lovement 
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Revision of the idea of kinetic 



energy 



potential energy. 



Lever and black and tackle as 
r'.achines. 

Can a r^achine r.ultiply energy? 

■'^chines are only energy trans- 
forriers. ''echanical advantaf^e 
or velocity' ratio may be 
nentioned only qualitatively. 

Siirple observations on the 
structure of the ster of a 

(a) herbaceous 

(b) woody 

(c) aquatic plant. 



Investic^ate the methods of 
support in 

(a) the earthworm 

(b) an insect 

Corvvare this icith the above 



Discuss this need for large 
girdles in land animals with 
backbone. 



May be defined, onl;: in operatio- 
nal terms. 



May be discussed briefly. 



l^.elate lever to forearm. Use 
model with spring as biceps ♦ 



O) Transfer of kinetic to 
potential energy. 

{^^ Lever and pulley syster. 



i (r) Exatr.ine pond weed or sec 

! weed in water, 

i CoTT^pare with herbaceous 

I and woody stems. 

i 

■ {?) Turgidity in seedlings. 



(^) Sausape balloon covered 
with paper nache. 



(n) 5^keleton with spineo Exam.ine 
lonp.itudinal section of 
long bone of animal and 
compare with that of a 
bird. 

(!?) Compare the dimen'^ions of 
skeletons of a fish and a 
land animal, in particular 
the size of the hip~girdle 
and shoulder girdle. 

(?) Find the C.G. of animal 
silhouettes , objects. 



(P) Stability of shapes of 
animals and objects. 

(^) Simple model of forearm 

to demonstrate the action 
of muscles in moving the 
bones of the lower arm. 

(P) Determine the greatest 
load lifted by forearm. 

(P) Find force exerted by 
biceps in lifting load. 



Section 15: THE EARTH 



Some materials of the earth's crust are examined chemically to 
give an idea of their formation and their continued existence. The 
materials which can be extracted frotr the earth (including fuels) are 
briefly mentioned. The section ends with a study of soil and sim,ple 
soil biology in the 'soil environment^ 



Syllabus Topic 



Notes 



Suggested Practical Work 



15,1 Origin and 

Structure of 
the Eartho . 



15,2 Naturally 
Occuring 
Elements 



15.3 Naturally 
occuring 
sulphates » 
oxides and 



(a) 
(b) 



carbonajbe s 

Physical Cha- 
racteristics- 
Action of 
heat 



(c) 



Heating with 
carbon 
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A brief mention of the origin 
sufficient to allow discussion 
of the formation of igneous 
rocks. 

Mention of sedimentary and 
metamorphic rocks . 

Layers in the earth's crust- 
the cone and mantle' (brief 
mention) 

Scarcity of these and the 
explanation on basis of 
reactivity. 

Establish this by examining 
the r?ction of metals on oxy,c:en 
and sulphur. 

The Arculus method can be used 
for preparing oxygen. The 
'rocksil' must be dry. The 
action of heat on potassium 
permanganate is said to be 
merely a source of oxygen. 
IJo details of decomposition 
is required. 

These are the three types of 
minerr"^.s in the earth crust 
from which metals are obtained. 



(P) Illustrate with charts and specimen 
of rocks obtained from Pejabat 
Kajibumi. Ipoh. 

(D) Models showing how these rocks 
were formed. 



In general metal sulphites 
and carbonates are converted 
into oxides oii heating and 
m.any metals can be obtained 
from the oxides by heating 
with carbon.. 

Some simpie explanation of 
this in terms of readiness 
of combination with oxygen 
should be given based on 
the work done in 15-»-2 
Magnesium carbonate as purcha^ 
sed will give both water and 
carbon dioxide on heating, is 
it is a basic carbonate. It 
is perhaps wise to avoid these 
complications by using 
'magnerate' or 'dolomite' 



(P) • Act^lon of metals on oxygen and 
sulphur 

(A selection from Mg, Al , ?e, Zn, 
Sti, Cu) 

Use the 'Arculus' method. 



(?) Soecimens of naturally occuring 
oxi^^es, carbonates and sulphides 
should be examined by the class. 
Particular attention is to be 
'placed on tin (IV) oxide or tin-ore, 

Also note hardness and insolubility, 

(P) Heat iron pyrites in air. Exam.ine 
products . Sulphur dioxide 
detected by smell, etc. 



(?) Isolation of 

(a) Copper ^'/om copper (II) oxide 

(b) Iron from, iron (III) oxide 

(c) lead from lead (II) oxide 
by heating with carbon. " 

(d) Calcium or magnesium from 
their carbonates. 



(d) Calcium Car- 
bonate and some 
calcium compou- 
nds. 



(e) 



'Malachite' 
cxperinent 



silicates 



16. A Silica and 
a) 



Some proper- 
ties. 



(b) Some uses 



16.5 Petroleum 
- 'Crude 



(a) 



oTT 

Origin of 
petroleum 



(b) Petroleum 
ref ining. 



Q ''.6,6 Salts from 
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the sea. 



Limestone^ quicklire, slake- lire - 
their checical nature and used are 
briefly treated. 

Soft and hard waters are briefly 
studied . 

The 'malachite experiment' should 
be presented to pupils as an in- 
vestigation starting, fron pre- 
vious experience of behaviour 
of metal ores or oxides, 
(If malachite is not available 
a suitable compound such as 
copper (II) carbonate or a 
mixture of copper 
carbonates mav be 



and calci'jr? 



This sub-section is -inclucGd b.-- 
cause of t e i r great abundance 
in the earti-i ' s crust and tbeir 
importance as buildinj^ materials, 
crockery etc. 



Points to make clear are their 
relative stability towards 
heat and to cheniical roaponts 

Formation of metarrorphic rocks 
(structures of silicates shoulc^ 
not be dealt with at this stage 

Pottery and glazes. Glass, 

Dangers of im.properly plazed 
vessels, as glazes generally 
contain lead compounds •( If 
available kilns in the Art and 
Craft Department of the School 
be made use of) • 



Only brief mention 
Occurence in Malaysia 

Refining as a process of fractio- 
nal distillation. (Visit to 
Port Dickson/Lutong refineries, 
if possible. Other^^ise use film.s) 



Natural gas as fuel 

The main intention is to explain 
the existence of common salt in 
the ses' and hence the importance 



Chemical nature of lime- 
stones, quicklime and slaked 
lime , 

Experiments with soft 
and hard waters, 

Experiments to elucidate 
the nature of 'malachite' 
etc. 



(P) 



Test solubility in water 
and dilute hydrochloric 
acid of sand, clay, mica, 
felspar etc- 

(Some impurities may dis*" 
solve in dilute hydroch- 
loric acid) 

Action of heat on the 
above , 



(P/D) Formation of pottery 
tiles' from clay. 

(P/D) Form.ation of glazes and 
elass . 



(P/D) Fractional distillation of 
crude oil. Use of 
fractional distillates 
etc. 

(F/D) Products of combustion of 
petrol i petroleum gas 
etc and their coTrtribu- 
tion to air pollution (e.g, 
carbon monoxide and sulphur 
dicJ^ide) 



(P) Evaporation of sea water 
to obtain salts. 



(e) VMalachiteV 
experiment 



16. A silica and 
silicates 

a) Some proper" 
ties. 



(b) Some uses 



16. 5 Petroleum 
- 'Crude" ^ 

(a) Origin of 
petroleum 

(b) Petroleum 
refining. 



16»6 Salts from 
the sea. 



er!c 



studied. 

The Imalachite experiment' should 
bepresented to pupils, as an in- 
vestigation starting from pre- 
vious experience of behaviour 
of metal ores or oxides. 
(If m.alachite is not available 
a suitable compound such as 
copper (II) carbonate or 
mixture of .copper and calcxuro 
carbonates may be given) 

This sub-section is included be- 
cause of their great abundance 
in the earth's crust and their 
importance as building materials, 
crockery etc . 



Points to make clear are their 
relative stability towards 
heat and to chemical reagents 

Formation of metamorphic rocks 
(structures of silicates should 
not be 'dealt with at this stage 

Pottery and glazes. Glass, 



Dangers of improperly elased , 
vessels, as glazes generally 
' contain .lead compounds . ( If 
available: kilns in^the Art and 
Craft Department of the School 
be made use of) . 



(P) 



and Viard wacers. 

Experim.ents to elucidate 
the nature of ^malachitev 
etc. 



(P) 



Test solubility in water 
and dilute hydrochloric 
acid of sand, clay, mica, 
felspar etc . 

(Some impurities may dis- 
solve in dilute hydroch- 
loric acid) 

Action of heat on the 
above. 



(P/D) Formation of 'pottery 
tiles ' from clay. 

(P/D) Formation of glazes and 
elass. 



Only brief mention 
Occurence in Malaysia 

Refining as a process of fractio- 
nal distillation. (Visit to 
Port Dickson/Lutong refineries , 
if possible. Otherwise use f ilm.s) 



Natural gas as fuel 

The main intention is to explain 
the existence of common salt in 
the sea -aiid -hence 'the import-s^nce 
of the sea, now or in the past, in 
the provision of one of the world s 
most important chemicals. 

Sedimentary rocks 



(P/D) Fractional distillation of 
crude oil. Use of , 
fractioi^al distillates 
etc. 

(P/D) Products of combustion of 
petrol, petroleum gas 
etc and their contribu- 
tion to air pollution (e.g. 
carbon monoxide and sulphur 
dioxide) , 

(P) Evaporation of sea water 
to obtain salts. 

. (P) identification of sodium 
salts by flame tests. 

(P) Identification of chloride 
by electrolysis. 

(p) Purification of rock salt 
or crude salt. 



16, 7 The soil 

Environment, 



(a) Foraation of 
soil 

(b) Properties of 
soil 



(c) Some living 
things in 
tne soil 



(d) Conservation 



Simple treatment at this stage 

Investigation of some of the 
physical and chemical proper-- 
ties of soil , including some 
quantitative work on humus, 
water and air content. 

Visible animals of the soil • 
Establish that there are 
many different kinds and an 
enormous population* 



Presence of living things in j 
the soil which are not visible! 
to the naked eye. (Allow two ! 
or three groups to trv sources • 
other than soil) . 

These organisms may Se harm- i 
ful, may cause disease or may [ 
act as parasites. \ 

Useful application of .such ; 
life. : 



Contamination of food and 
steps to reduce or prevent 
this. 

Man's interference with soil 
by common agricultural prac"- 
tices needed to maintain crop 
growth 

The need for conservation 



(P) Setting of soil samples in water. 



(P) Microscopic examination of soil. 

(P) Bleaching of top soil, and sub- 
soil samples with hydrogen 
peroxide, 

(P) Com.position of soil samples. 

(?) Sort out leaf - litter and top 
soil in shallow plastic trays 

Use simple pictorial keys for 
i dentif ication. 

(^/P)Extract with Tallgren and Bear- 
man funnels 

(D) Extraction of earthworms with 
dilute formaldehyde solution. 

(P) respiration produces carbon 

dioxide, use sieved soil from 
.'hich visible animals have been 
removed . 

(P) Agar plates and soil water, tap 
water^pond water, milk etc. 

(P) Culture Pythium (damping off) on 
seedlin.qs. (Use of film material 
suggested where possible). 

(?) different groups make bread 
or alcohol. 



(P/D) Culture solutions experiments. 

Emphasise the need for nitrogen, 
phosphorus and sulphur . 



(D) Visual aids, including films. 
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(This section is an indica- 
tion of how a brief ecological 
study of an environment can 
be carried out. If teachers 
wish, rock pools, belukar or 
any other area can be treated 
this way: 

This will of course require 
visits outside school to 
the area chosen) . 



Section 13: 



MOKE ABOUT ELECTRICITY 



In this section on electricity (and sorrie magnetism) the 
knowledge gained is applied to everyday situations. In addition 
soine electroTTiagnetisrn is added in order to touch upon the motor, 
dynamo and alternating current. 



(c) Wiring plugs 



Svllabus Tooir 


Notes 


Suggested Practical Work 


13.1 Electriritv 












in the hone 












(a) Conductors 


A revision on vork 


began in 


Cp) 


circuit boards with bulbs show. 


and insula- 


Section 8 






also 


that electrolytes can 


tors. 








conduct .electricity* 


(b) Methods of 


No mains supply to 


be used, 


(p) 


(a) 


Join Ij 2. and then 3 bulbs 


wiring 


but establish the 


idea of 






in series and then in 




househol^i circuits 








parallel with one cell to 












ccinpare brightness. 










(b) 


Include faulty lamp bulb in 












each of the above circuits. 








(p) 


Circuit boards with parallel 



(d) Main's 
voltage 



(e) Earthing 

(f) Fuse - 
rating . 

(g) Fower- 
rating 



ERIC 



Connecting pluE^s to leads. 
Both int eniational colour 
codes and *old' colour codes 
should be introduced* 

International Code". 

Earth: Yellow/green stripes 
Live: Rrox-.rn 
Neutral: Red 

'Old V code 

Earth :. Green 
Live: "Red 
Neutral s Black 

Do^ s and dont Vs at rains vol tage 
voltages. 'Discuss Lembaga 
Letrik 'le^ara nair.nhlet on 
"Safety^V" 



Use of earth-vixe and 
lightning conductor 

The use of fuses of correct 
rating to be discussed. 

Power-'rating of various house*' 
hold appliances. Simple 
numerial .problems .may be given 

Power supply information that 
I KW-h « 1 unit of electrical 



branches. Total current related 

to number of -branches added. 

(p) I'se 5A3 3 - pin plugs, car head 

lamp bulb and S ,?>;C. lam.pholder. 



f^) Van de Croaf :^enerator discharge 
at points . 



CD) Household appliances connected to 
kilowatt - hour meter or 

(P/D) 48W and 6W bulb with joules " 
-meter (12 volt D.C. input): 



i 



some electromagiietisTTL is added in order to touch upon the motor, 
dynamo and alternating current. 



Syllabus Topic 



Notes 



Suggested Practical Hork 



13.1 Electricity 
in the hope 

(a) Conductors 
and insula- 
tors. 

(b) Methods of 
wiring 



(c) Wiring plugs 



(d) Main's 
voltage 



(e) Earthing 



(£) Fuse - 
. rating 

(g) Fewer- 
rating 
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A revision on vork began in 
Section 8 



No mains supply to' be used, 
but establish the idea of 
househol d circuits 



Connecting plugs to leads • 
Both international colour 
codes and * old'' colour codes 
should be introduced, 

Int ernat ional Code : 

Earth: Yellow/green stripes 
Live: FjroxNT:i 
Neutral: Red 

' Old^ code 

Earth: Green 
Live; Red 
Neutral: Black 

Do's and dont's at r.ain5 voltage 
voltages, Discuss Lembaga 
Letrik ^^e^ara paninhlet on 
^'Safety". ' 



Use of earth-n^ire and 
lightning conductor 

Jhe use of fuses of correct- 
rating to be .discussed. 

Poxrrer-rating of various house" 
hold appliance^;. Simple 
numerial .problems. may be given 

Power supply inf oniiation that 
1 KW-h «^ 1 unit of electrical 
energy. 
.Curri^rit (A) 



(p) Circuit boards with bulbs show 
also that electrolytes can 
conduct electricity- 

(p) (a) Join 1, 2 and then 3 bulbs 
in series and then in 
parallel with one cell to. 
compare brightness. - 

(b). I>nclude faulty lamp bulb in" 
each of the above circuits* 

(p) Circuit boards with parallel 

branches. Total current related 
to number of branches added. 

(p) Hse 5Aj 3 - pin plugs, car head 
lamp bulb and S.B»C. lampholder. 



f^) Van de Croaf f^ener.ator discharge 
at noints. ■ . ' - 



(D) Household appliances connected to 
kilowatt - hour meter or 

(P/D) 48W and 6W bulb with joules 
meter (12 volt D.C. input) 



Power (W) 



voltage (V)*- 
Use this to calculate fuse- 
values and cost of using 
electrical appliances, . 



13.2 Introduction 
to electronics 

(a) Conductors and 
insulators. 



(b) One - way 
conduction 



(c) lonisation in 
discharge 
tubes 



13,3 Introduction 
to electromag- 
netisTT^ 



(a) Electromagnet 
tic effects. 



(b) Electro-- 
magnets 

(c) Force on a 
conductor 



(d) Electric 
bell 

(e) Electric 
meter 

(f) Electric 
motor 



13.4 Electric 

Generation of 

iiiiiimimrfitTiiiin currfint . 



Revise - electrostatics and 
electrons (see Section 8) 



Jfenticr. the use of divides 
and transistors in radios, 
rectifiers > and battery 
charters etc) 

Use of one-vav conduction in 
cathode - vay oscillo - 
scope ( C,:i.O) 

e f ]. e c : spec. I c o a of 
scanning and persistence 
of vision 

\'o tlieory on ionisation to 
be discussed. 

■ontrasts with filament larvp . 
bulbs. Advantages - low 
wattage, higher efficiency etc 



(p) 

(D) 
(D) 

(D) 

(P) 



There is opportunity here to 
iicprovise apparatus. 



There is opportunity here to 
improvise apparatus . 

Sirple toys or lobby kits may 
be used effectively 



Simple electroscope used to 
identify charges. 

Discharge of electroscope by 
conductors 

Discharge electrostatic machine 
by path including microainmeter . 

Tiivide with milliainmeter in 
series • 



(a) Maltese ~ cross tube on 
E.H.T. 

(b) Deflect bean by magnet. 
C . R. 0 « experiments 



Evacuate discharge tube to show 
glow. (Use F.H.T* power pack 
not induction coil) 

Fluorescent lamp tubes, pilot 
bulbs etc. 



Magnetic effect of a 

(a) straight wire 

(b) a coil carrying a current. 
Behaviour of coil carrying a 
current. 



P) Make electromagnets using U-shaped 
and bar soft iron. 



(a) Force on a wire carrying a 
current across a magnetic 
field - 'catapult force' 

(b) Aluminium tape between poles 
of Unnagnets. 

(P) Construction and *working of an 
electric bell. 

(P) Construction of moving coil 
meter. 



This may be used to demonstrate((P) Construction ox a model motor. 

electrical energy ^mecha" 

nical energy. 

Display, if possible, models 
and pictures of different 
types of motor etc. 



Mechanical energy 
electrical energy. 



(P) Dynamo using motor in 
reverse. 



Idea of alter- 
nating current 
(A,C) 



Change of 
current 
direction 
and atreng"" 
th. 



No theory - only. simple idea 
that current is flowing in 
either direction. 



(D/I-) Connect coil to a centre- 
zero galvanometer and 
move bar magnet in coil. 



(D) Bicycle dynamo centre - 
zero galvanometer and 
bulb in series « 



Section 14 : - SUPPOi V r .MjD MO\^MEyT 

This section attempts to establish the concepts of force and 
vork by operating them in various situations including the human 
frame. The suitability of various animals and plants to support 
the forces which they experience is also considered. 



Syllabus Topic 


N^otes 


Suggested Practical Work 


14.1 


Idea of force 






(a) 


Some e>:aniples . - 


A force is introduce as 1 if ting, 


(P) Plasticene, springs, 






pullinp, , pushing » stretching, 


elastic bands, latex 






compressing or turning. 


foam etc. 



Idea of 
' friction' 



(c) rnrce due 
f'^.ravitv 



(d) Veasur inp. 
f orro 



(e) Turning 
effect of 
forces 



^ Push~put effect on shape . 
} Kffection motion. 

Idea of ^ friction^ in passing 
PupJis T-av find difficulty in 
realising that a body can rain- 
! tain uniforn motion vithout sor^ 
: unbalanced force to keep it 
! r^ovinp.. 

to ■ It nay be necessary to establish 
■ taat tall of a body is not due to 
; the rr.aH.netic force or the air 

piishin:; it down - botii conron but 

erroneous, ideas. 

Investigation of springs. Spring- 
balance. 

Introduction to the unit of force 
the 'newton* (N) 

' Turn, twist. 

i 

; Lever as a force Trultiplier. 

! Pupils can be left to find a 

: sirnle rel ationship , ^^hi ch can 

i then be seen to ^^e relevant to 
everyday experience of 'leverage*. 



! (?) Change of speed and for 

j direction. 

I (^) ^Trictionless' motion 

j using air-pucks (balloon- 

j type preferable) or object 

j on polystyrene beads. 



(P) 



(P) 



* Guinea and feather' 
experiment. 



Making and providing 

a scale for a spring (or 

elastic band) balance* 



The law of lever experiment, 



Turning effect of forces. 



(f) Pairs of 
forces 



i Simple observations and discussion • C^/S) 

; Repove the mistaken idea, that a ( 

: rocket needs air to push against ! 

' (c.f. a jet plane) in order to j 

' move forward. 



Water rocket, sausage 
balloon, exploding trolleys. 



14.2 ^^orV and 
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enerp;v 



Idea of 
wo rl'. 



In section 3 vartotis forrs of 
, energy and their interconvers ions 
. were inves tipated . 

i ^ 

The idea of vork is now introduced 
I as a m.easure of energy transferred* 

i (For example, in lifting? a brick, 
j the energy in the muscles to 
I potential energy of the bricl: is 
work done) 



I 

ijvork done = Force x distance moved 



(^) Transfer of energy in 
lifting load. 



CP) Energy transferred in 
climbing stairs. 



Syllabus Topic 



Notes 



Suggested Practical Work 



14# 1 Idea of force 



(a) Some examples. 



(b) 



Idea of 
' friction' 



(c) Force due to 
p.ravity 



. (d) Measuring 
force 



A force is introduce as lifting, (P) 
pulling J pushing, stretching, 
compressing or turning. 

^ush--put effect on shape . (?) 
Effection notion. 

Idea of 'Triction^ in passing ^ (T)) 

; Pupils ray find difficulty in 
i realising that a body can main- 
I. tain uniforn motion without some 
j unbalanced force to keep it 
j moving. 

It nay be necessary to establish ! (^) 
th^it tall of a body is not due to I 
the m.agnetic force or the air | 
pushing it down '• both common but | 
erroneous, ideas* j 

Investigation of springs. Sprinp, | (P) 
balance. 

Introduction to the unit of force -I 
the 'newton' (N) 



Plasticene, springs, 
elastic bands, latex 
foam etc* 

Change of speed and for 
direction, 

^rictionless' motion 
using air~pucks (balloon- 
type preferable) or object 
on polystyrene beads • 



'Guinea and feather' 
experiment* 



Making and providing 

a scale for a spring (or 

elastic band) balance* 



(e) Turning 
effect of 
forces 



lurn, twist. 

Lever as a force multiplier* 
Pupils can be left to find a 
simnle relationship, ^^hich can 
then be seen to be relevant to 
everyday experience of ' leverage/ 



j (P) The law of lever experiment 



j (D) Turning effect of forces. 



(f) Pairs of 
forces 



Simple observations and discussion I (T>/S) 

•Remove the m.is taken idea, that a ( 

rocket needs. air to push against ' | 

(c.f. a jet plane) in order to j 

move forward . i 



Water rocket, sausage 
balloon, exploding trolleys 



14.2 Work an d 
energy ■ 



(a) Idea of. 
work 



In section 3 various forms of 
energy and their interconveri^ions 
were investigated. 

The idea of vork is now introduced 
as a measure of energy transferred. 

(For example, ' in lifting a brick, 
the energy in the muscles to 
potential -energy of the brick is 
work done) 

Work done « Force x distance moved 
in the direction on 
force- 
Unit of work is the joul© . 
Joule * newton x metre 



I C^) Transfer of energy in 
lifting, load. 



(?) Energy transferred in 
climbing stairs. 
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(c) Siri^le , 
rachines 



1A.3 Support in 
ants 



l^^t. 4 Support in 

(a) Land in- 
vertebrates, 



(b) Land 

vertebrates 



(g) Aquatic 

vertebrates 



(d) 'Centre of 

gravity' of 
aniraals 

(e) Stability in 
animals* 

1 ^ • ^ Muscles and 
'fovemetvt 



Revision of the idea of kinetic 



energy 



potential energy. 



Lever and black and tackle as 
ir.achines. 

Can a iriachine multiply energy? 

:'^chines are only energy trans- 
f ortners. 'lechanical advantaj:;e 
or velocity ratio may be 
nentioned only qualitatively. 

SiiT^ple observations on the 
structure of the steir of a 

(a) herbaceous 

(b) woody 

(c) aquatic plant. 



Investigate the methods of 
support in 

(a) the earthworr^ 

(b) an insect 

CoTTnare this with the above 



Discuss the need for large 
girdles in land aninrals with 
backSone. 



May be defined, only in operatio- 
nal terms . 



May be discussed briefly. 



Relate lever to forearm. Use 
T;\odel with spring as biceps. 



(D) Transfer of kinetic to 
potential energy. 

Lever and pulley syster. 



(?) ExaTrine pond weed or sea- 
weed in water* 
Compare with lierbaceous 
and voo^y stems. 

(?) Turgidity in seedlings. 



\ (^) Sausage balloon covered 
j v;ith paper rache. 



(D) Skeleton with spine. Examine 
longitudinal section of 
■ long bone of animal and 

compare with that of a 
bird. 

i (!>) Compare the dimensions of 
' skeletons of a fish and a 

land animal, in particular 
the size of the hip-girdle 
and shoulder girdle. 

(?) Find the C.G. of animal 
silhouettes, objects. 



(?) Stability of shapes of 
anitaals and objects. 

(ri) Simple m.odel of forearm 

to demonstrate the action 
of muscles in moving the 
bones of the lower arm. 

(P) Determine the greatest 
i load lifted by forearm. 

(P) Find force exerted by 
biceps in lifting load. 



Section 15: THE EARTH 



Some materials of the earth's crust are examined chemically to 
give an idea of their formation and their continued existence. The 
materials which can be extracted fror the earth (including fuals) are 
briefly mentioned. The section ends with a study of soil and simple 
soil biology in the 'soil enviroriT:ient ' . 



Syllabus Topic 



Notes 



Suggested Practical Work 



Structure of 
the Earth. . 



15.2 Naturally 
Occuring 
Elements 



15*3 Naturally 
occuring 
sulphates > 
oxides and 



(a) 
Cb) 



carbonajte s 

Physical Cha- 
racteristics' 
Action of 
heat 



(c) 



Heating with 
carbon 
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A brief raention of the origin 
sufficient to allow discussion 
of the formation of igneous 
rocks . 

Mention of sedii^entary and 
metamorphic rocks • 

Layers in the earth's crust- 
the cone and mantle • (brief 
mention) 

Scarcity of these and the 
explanation on basis of 
reactivity. 

Establish this by exarininr; 
the action of metals on oxy5::en 
and sulphur. 

The Arculus method can be used 
for preparing oxygen. The 
'rocksil' must be dry. The 
action of heat on potassiiir 
permanganate is said to be 
merely a source of oxygen. 
No details of decomposition 
is required. 

These are the three tyr»es of 
minerals in the earth' crust 
from which metals are obtained. 



(?) Illustrate with charts and specimen 
of rocks obtained from Pejabat 
Kaj ibumi , Ipoh» 

(D) Models showing how these rocks 
were formed. 



(P) Act": on of metals on oxygen and 
sulphur 

(A selection from Hg, Al , Fe, Zn, 

Sn, Cu) 

Use the 'Arculus ' rethod . 



In general metal sulphites 
and carbonates are converted 
into oxides on heating and 
m.any metals can be obtained 
from, the oxides by heating 
with carbon. 

Some simple explanation of 
this in terms of readiness 
of combination with oxygen 
should be given based on 
the work done in 15.2 
Magnesium carbonate as .puroha~ 
sed will give both water and 
carbon dioxide on heating, as 
it is a basic carbonate. It 
is perhaps wise to avoid these 
complications by using 
'magnesite' or ' dolomite' 



(?) F>neclnens of naturally occuring 
oxides, carbonates and sulphides 
s^:ould be examined by the class. 
Particular attention is to be 
placed Oil tin (IV) oxide or tin~ore 

Also note hardness and insolubility 

(P) Heat iron pyrites in air- Examine 
products. Sulphur dioxide 
detected by smell, etc. 



(P) Isolation of 

(a) Copper i:.om copper (II) oxide 

(b) Iron from, iron (III) oxide 

(c) lead from lead (II) oxide 
by heating with carbon. 

(d) Calcium or magnesium from''* 
their carbonates. 



^ bonate and some 
calcium compou- 
nds. 



(e) 'Malachite' 
experiTTient 



16,4 Silica and 
silicates 

a) Some proper" 
ties. 



(b) Some uses 



16. 5 Petroleum 
- 'Crude 

(a) Origin of 
petroleum 

(b) Pefzroleum 
, refining. 
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Only brief mention 
Occurence in Malaysia 

Refining as a process of fractio- 
nal distillation. (Visit to 
Port Dickson/Lutong refineries, 
if possible. Otherwise use filp.s) 



Limestone, quicklir^e, ^lake-lire - (P) 
their checical nature and used are 
briefly treated* 

Soft and hard waters are briefly (P) 
studied. 

T?ie 'malachite experiment' should ! (P) 

be presented to pupils as an in- j 

vestigation starting from ore- i 

vious experience of behaviour 

of metal ores or oxides, 

(If malachite is not available 

a sui :able compound suct^ as ; 

copper (II) carbonate or z : 

mixture of c o p n e r and e a 1 c i v. m 

carbonates n-ay be riven) 

This sub-.sec tion is induced b^-- ^?) 
cause of t'leir great abundance 
in the earth * s crust and tlioir 
importance as buildinr: materials, 
Crocker^/ etc . 



Points to make clear are their (P) 
relative stability tovards 
heat and to cherrica] r^aponts 

Formation of metamorphic rocks 
(structures of silicates should, 
not be dealt with at this staf^e 

Pottery and f^lazes* (^lass. 

Dangers of improperly vlazed 
vessels, as glazes generally 
'contain lead compounds. ( If 
available kilns in the Art and 
Craft Department of the School 
be madfe: use of) . 



Chemical nature of lime- 
stones, quicklime and slaked 
lime . 

Experiments with soft 
and hard waters . 

Experiments to elucidate 
the nature of V.alachite' 
etc* 



Test solubility in water 
and di lute hydrocbloric 
acid of sand, clay, mica, 
felspar etc. 

(Some impurities may dis- 
solve in dilute hydroch- 
loric acid) 

Action of heat on the 
above* 



1 (P/D) Formation of 'pottery 
tiles' from clay. 

; (P/D) Formation of glazes and 
class. 



(P/D) Fractional distillation of 
crude oil» Use of 
fractional distillates 
etc. 

(P/D) Product: ■ of combustion of 
petrol, petroleum gas 
etc and their contribu- 
tion to air pollution (e.g. 
carbon monoxide and sulphur 

dioKi de) 



studied . 



(o.) 'Malachite^ 
experiment 



16.4 Silica and 
silicates 

a) Some proper- 
ties. 



(b) Some uses 



16 • 5 Petrg)leur[i 
- 'Crude "^ 
Oil' 

(a) Origin of 
petroleinn 

(b) Petroleum 
ref ining» 



16.6 Salts from 
the sea^i 
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The 'malachite experirrient ^ shoulrl 
be presented to pupils as an in- 
vestigation starting from pre*- 
vious experience of behaviour 
of metal ores or oxides. 
(If r.alachite is not available 
a suitable compound such as 
copper (II) carbonate or a 
mixture of copper and calciiir? 
carbonates way be given) 

Th i s sub*-s e c t i on Is inc 1 ud c d b r::- 
cause of t^eir great abundance 
in the earth's crust and their 
importance as building naterials, 
crockery etc. 



Points to make clear are their 
relative stability towards 
heat and to chen^ical reagents 

Forination of tnetarorphi. c rocks 
(structures of silicates should 
not be dealt with at this stage 

Pottery and glazes. Glass. 



Dangers of iiriproperly Q,lazed 
vessels, as glazes generally 
'contain lead compounds. ( If 
available kilns in the Art and 
Craft Departn^ent of the School 
be made use of-) . 



(P) 



Experiments to elucidate 
the nature of V.alachite' 
etc. 



Test solubility in water 
and dilute hydrochloric 
acid of sand, clay, mica, 
felspar etc. 

(Sone impurities may dis- 
solve in dilute hydroch- 
loric acid) 

Action of heat on the 
above. 



I (P/D) Forination of ^pottery 
] tiles' from clay. 

j (P/D) Formation of glazes and 
' slass. 



Only brief mention 
Occurence in Malaysia 

Refining as a process of fractio- 
nal distillation. (Visit to 
Port Dickson/Lutong refineries, 
if possible* Otherwise use films) 



Natural gas as fuel 

The main intention is to "explain 
the existence of common salt in 
the sea and hence the importance 
of the sea, now or 'in the p*ast\ in 
the provision of one of the world's 
most important chemicals. - 



Sed iment ary rock s 



(P/D) Fractional distillation of 
crude oil. Use of 
fractional distillates 
" etc. 

(P/D) Products of combustion of 
petrol , petroleum gas 
etc and their contribu- 
tion to air pollution (e.g. 
carbon monoxide and sulphur 
dio5iide) 



(?) Evaporation of sea water 
to obtain sails. 

(P) ' Identification of sodium 
salts by flame tests. 

(P) Identification of chloride 
by electrolysis, 

(P) Purification of rock salt 
or crude salt • ; 



16. 7 The soil 

Environment. 



(a) Formation of 
soil 

(b) Properties of 
soil 



(c) Some living 
things in 
the soil 



(d) Consei'Vation 
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Simple treatment at this stage 

Investigation of some of the 
physical and cherpical proper- 
ties of soil, including some 
quantitative work on humus, 
water and air content. 

Visible animals of the soil. 
Establish that there are 
many different kinds and an 
enormous popula t i on . 



Presence of living things ir i 
the soil which are not visible! 
to uhe naked eye. (Mlnv two \ 
or three groups to trv ?;ourccs! 
other than soil) . 

These organisms may be harr- 
ful, may cause disease or ma^' ! 
act as parasites. 

Useful application of snch 
life. \ 



Contamination of food and 
steps to reduce or prevent 
this. 

Man's interference with soil 
by common agricultural prac- 
tices needed to maintain crop 
growth 

The need for conservation 



(P) Setting of soil samples in water. 

(P) Microscopic examination of soil. 

(P) Bleaching of top soil, and sub- 
soil Samples with hydrogen 
peroxide. 

(P) Composition of soil samples. 

(P) Sort out leaf - litter and top 
soil in shallow plastic trays 

Vse simple pictorial keys for 
i dentif ication . 

(^/P) Extract with Tallgren and Bear- 
man funnels 

(D) Extraction of earthworms with 
dilute formaldehyde solution. 

(P) "^vGspiration producer carbon 
dioxide, use sieved soil from 
*'hich visible anim.als have been 
remo^^ed . 

(P) Acar plates and soil water, tap 
water^pond water, milk etc. 



'"'jlture Pythium (damping off) on 
seedlings. (Use of film material 
sut>gested where possible). 



(P) different groups make bread 
or alcohol. 



(P/D) Culture solutions experiments , 
Emphasise the need for nitrogen, 
phosphorus and sv-lphur. 



(ri) Visual aids, including films, 



(This section is an indica- ' 
tion of how a brief ecoloaicali 
study of an environment can 

be carried out. If teachers I 

wish, rock pools, belukar or | 

any other area can be treated \ 

this way: j 

This will of course requiie 

visits outside school ♦o j 

the area chosen) , ; 



